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[0001, The present invention is related to the area o, JjJ^J* ^^^^^ 
present invention provides certain photolab.le ~-Poun* andj .ethods^ for and ^ the subse . 

[0002] The use of a photolabile molecule as a l.nker to cou P ,e P e P™f l ° " ™" "too Photolysis otters a mild 
quent cleavage reaction has receded considerable 

method of cleavage whjch , ojj^*^ ^SlSSSSi synthesis *ee, 

a/. (1^)B!!S!!S^^ :11 ^"^- J e A ^^^^ (1994) j M ed. Chem. 37:1385-1401) involving hbrar.es 



AcO 




30 



Chem Soc. 97 1575-1579 and Hammer et a/. (1990) I n,.. Pept.de Prote.n Res. 3 6.31-45. 




50 



55 



Photolabilesupporta, though useful, does su«ertrom = 
obtainhighyie.dso,methionine u conta.n,ngpept 1 des« 

sulfoxide. See Rich supra and Hammer supra. °~ ^"^.^^JL ambiguities associated with partial 
peptide assembly and, osubsequen^^ 

oxidation (see, Lloyd-W.ll.ams etal. (1991) J Peptide Hr " — technigue Tnis supP ort also suffers from 
dron 49:10069-10078), but this clearly detracts from the ^^^J^^.^ 12 % 24 hours. Moreover, 
u^duiy-slow cleavage kinetics, with typical P hoto *?*"^^ which can trap liber- 

feg H ftftSSSS«. scribed an a-methy.-erfhc-ni.obenzy. support designed to eliminate formal 
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of the nitroso-aldehyde, but they observed inefficient release of peptides longer than five residues due to poor swelling 
of the resin. See Ajayaghosh etal. (1988) Tetrahedron 44 :6661-6666. 

[0006] In the course of optimizing the photolithographic synthesis of both peptides (see Fodor et at. (1991 ) Science 
251:767-773) and oligonucleotides (see Pease et al. (1994) Proc. Natl. Acad. Sci. USA 91 :5022-5026, we had occasion 

5 to explore the use of a variety of ortho-benzyl compounds as photolabile protecting groups. See PCT patent publication 
Nos. WO 90/15070, WO 92/10092, and WO 94/10128; see Holmes etai. (1 994) in Peptides: Chemistry, Structure and 
Biology (Proceedings of the 13th American Peptide Symposium); Hodges et at. Eds.; ESCOM: Leiden; pp. 110-12. 
Examples of these compounds included the 6-nitroveratryl derived protecting groups, which incorporate two additional 
alkoxy groups onto the benzene ring. Introduction of an a-methyl onto the benzylic carbon facilitated the photolytic 

to cleavage with > 350 nm UV light and resulted in the formation of a nitroso-ketone. 

[0007] Photolabile amide protecting groups for C-termini of peptides which rely on the same basic ortho-nitro benzyl 
chemistry have also been reported. See Henricksen etai. (1993) Int. J. Peptide Protein Res. 41 :1 69-1 80; Ramesh et 
at. (1993) J. Org. Chem. 58 :4599-5605; Pillai (1980) Synthesis 1-26; and Pillai et al. (1979) Tetrahedron Lett. 
3409-3412. See also Bellof and Mutter (1985) Chimia 39:10. 

15 [0008] A photocleavable linker should be stable to variety of reagents (e.g., piperidine, TFA, and the like); be rapidly 
cleaved under mild conditions; and not generate highly reactive byproducts. The present invention provides such link- 
ers. 

[0009] The present invention provides new compounds and methods which find application in solid phase synthesis 
including the preparation of peptides or small ligand molecules, and libraries thereof, as well as in the preparation of 
20 high-density arrays of diverse polymer sequences such as diverse peptides and oligonucleotides. The compounds of 
the present invention are those which are typically referred to as linking groups, linkers or spacers. 
[0010] The novel compounds are useful as linking groups in solid phase synthesis. These compounds are useful as 
linking groups which are photochemically cleavable. 

[0011] In one aspect, the present invention provides the use of a compound having the formula: 

25 
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35 wherein 

R 1 is hydrogen, C 1 -C 8 alkyl, aryl or arylalkyl; R 2 , R 3 and R 4 are each independently hydrogen, C,-C Q alkyl, or 
CyC & alkoxy; X 11 and Y 11 are each independently selected from the group consisting of halogen, -SH, -SP, -OH, -OP, 
-NH 2 , -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently 
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl 
40 alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 10, as a photochemically cleavable linking 
group. In a preferred embodiment q is an integer of from 1 to 4. 
[0012] In one embodiment, the compounds have the formula: 

45 R 3 R 2 

Y 1 MCOHCH2)q~° 
50 R 4 N0 2 



wherein, 

R 1 is hydrogen, C 1 -C 8 alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C r C 8 alkoxy; R 3 is 
55 C-j-Cg alkoxy; X 11 and Y 11 are each independently selected from the group consisting of — Br, — CI, — OH, — OP, 
— NH 2> — NHP, in which P is a suitable protecting or activating group, and — NR 5 R 6 wherein R5 and R 6 are independ- 
ently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted 
aryl alkyl, heteroaryl, and substituted heteroaryl ; and q is an integer of from 1 to 4. Preferably, R 1 is hydrogen or methyl, 
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R2 and R 4 are both hydrogen, R3 is methoxy, Y 11 is -OH, and X" is -Br, -OH. -0(CO)C., _OCH 2 C -O(CO) 
OAr — OAc, — NH 2 , — ODMT, — NHBOC, — NHAc, or— NHFmoc. 
[0013] In another embodiment, the compounds have the formula: 




NO z 



" Wher6 £ « hydrogen, Cl -C 8 alky.; * and R 4 are each independency hydrogen, Cl -C 8 aiky. or C^C 8 alkoxy, * -is 
Cl -C 8 « X^and Y 1 11 Ire each ^pendent*^ 

25 ~ Br - R^and R 4 are hydrogen, R3 is methoxy. Y« is -OH, and X" is -Br and q is ,3; 

Ri R2 and R 4 are hydrogen. R3 is methoxy, Y" is -OH, and X" .s -OH, and q s 1 . 
Ri' R* and R 4 are hydrogen R3 is methoxy. Y« is -OH. and X" is -OH. and q ,s 3; 
Ri' R* and R 4 are hydrogen. R3 is methoxy. Y" is -OH, and X is -OAc. and q s 1 
Ri R2 and R 4 are hydrogen, R3 is methoxy, Y« is -OH, and X" is -OAc, and q is 3. 
whel Ri, * and* a^e hydrogen, R3 is methoxy, Y" is-OH. and j£*-NHj> J- « " 1 ' 

Ri' % and R 4 are hydrogen R3 is methoxy, Y» is-OH. and X" is-0(CO)CI. and q ,s 3, 
Ri' % and R 4 are hydrogen R3 is methoxy, Y» is -OH, and X" is-OCH 2 C . and q is 1 ; 
Si' % and R 4 are hydrogen R3 is methoxy, Y« is-OH. and X" is-OCH 2 Ci. and q is 3; 
Ri'is methyl R2 and R 4 are hydrogen. R3 is methoxy. Y« is -OH, and X is -Br. and q .s 1 
R1 is methyl R* and R 4 are hydrogen, R3 is methoxy, Y" is -OH, and X is -Br and q ,s 3 
Ri is meS; R* and R 4 are hydrogen, R3 * methoxy. Y" is -OH. and X" is -OH and q is 1 
wherein r's methy.. R* and R 4 are hydrogen. R3 is methoxy. Y" « -OH, and X". -OH -nd q 3. 
Ri is methyl R* and R 4 are hydrogen, R3 is methoxy, Y" is —OH, and X s —OAc, ana q s i 
Ri s meS' R* and R 4 are hydrogen, R3 is methoxy, Y" is -OH, and X .s-OAc, and q » 3 
Ri s mS R* and R 4 are hydrogen, R3 is methoxy, Y" is -OH. and X is -NH 2 , and q . 1 
Ri is methyl. R* and R 4 are hydrogen. R3 is methoxy. Y" is -OH. and X is -NH 2 , and q s 3 
Ri is methy' R 2 and R 4 are hydrogen. R3 k methoxy. Y» is -OH. and X is -NAc, and q s 1 
Ri is methyl, R* and R 4 are hydrogen. R3 is methoxy. Y .-OH. and X s-NAc, and is* 

R^m^ 

Ri is methyl R* and R 4 are hydrogen. R3 is methoxy, Y" is -OH. and X s-OCH 2 C . ana q » i . o 
Ri s mly. R* and R 4 are hydrogen, R3 h methoxy, Y" is -OH L and X that 
Atthough these compounds are shown with specific protecting groups one of skill in the art will readily app 
any suitable amine, hydroxy, or carboxy protecting group can be used. 
[00161 in another aspect, the present invention provides a compound hav.ng the formula. 
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R 3 R 2 



wherein, 

10 Ri is hydrogen, 0,-Cg alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C n -C 8 alkoxy; R 3 is 

C r C 8 alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -0(CO)CI, -OCh^CI, -0(CO)OAr, -NH 2 , -OF, 
-NHP, in which P is suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are 
independently selected from the group consisting of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, 
substituted aryl alkyl, heteroaryl, and substituted heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, 

*5 -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OP, -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein 
R 5 and R 6 are independently selected from the group consisting of heteroaryl and substituted heteroaryl; and q is 
integer of from 1 to 4. 

[0017] In a related aspect, the present invention provides a compound having the formula: 



25 





wherein 

30 Ri is hydrogen, C^Cg alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C^Cq alkoxy; R 3 is 

C r C 8 alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -NH 2 , -OP, -NHP, in which P is a suitable 
protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting 
of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted 
heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting or 

35 activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting of heteroaryl, 
and substituted heteroaryl; and q is an integer of from 1 to 4. 

[0018] In a preferred embodiment R 1 is methyl, R 2 and R 4 are both hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is 
-Br, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 -ODMT, -NHBOC-NHAc, or -NHFmoc. 

[0019] In a particularly preferred embodiment R 1 , R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is - 



40 Br, and q is 1 ; 





R1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -Br, and q is 3; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -OH, and q is 1 ; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -OH, and q is 3; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -OAc, and q is 1 ; 
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R 1 


R2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y11 


is 


-OH, and X 11 is -OAc, and q is 3; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y11 


is 


—OH, and X 11 is— NH 2 , and q is 1; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is — NH 2 , and q is 3; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y11 


is 


— OH, and X 11 is — NAc, and q is 1 ; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


— OH, and X 11 is — NAc, and q is 3; 


50 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


— OH, and X 11 is — NHFmoc, and q is 1 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y11 


is 


— OH, and X 11 is — NHFmoc, and q is 3 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is— 0(CO)CI, and q is 1 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is— 0(CO)CI, and q is 3; 




R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is — OCH 2 Cl, and q is 1 ; 


55 


R 1 


R 2 


and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is— OCH 2 CI, and q is 3; 



R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH; and X 11 is — Br, and q is 1 ; 
R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — Br, and q is 3; 
R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OH, and q is 1 ; 
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10 



20 



25 



30 



« is methy,. R 2 and R 4 are hydrogen, Rj * me = . Y« J -OH. and Jj J^^*: 

ri is methyl. R 2 and R 4 are hydrogen, R3 ,s me hoxy, Y » OH, an _ ^ ^ g 

R1 is methyi. R 2 and R 4 are hydrogen, * . me hoxy. Y . OH. and x ^ ^ 

Ri is methyi. R 2 and R 4 are hydrogen, g » me hoxy, Y . OH. a 2 ^ ^ g . 

Ri is methyl. R 2 and R* are hydrogen, R3 « me hoxy. Y is OH. an 2 

ri is methyi, R 2 and R 4 are hydrogen, * . me hoxy. Y . -OH. and X ^ s ^ q ^ ^ 

Ri is methyl. R 2 and R 4 are hydrogen, R3 « me hoxy, Y . OH. ana anrf , . 

Ri is methyl. R 2 and R 4 are hydrogen, £ . me hoxy, Y • -OH. and ^ — NHFmoc, and q is 3; 

Ri is methyl, R 2 and R 4 are hydrogen, R3 .s me hoxy, Y .s OH. a _ 0(C0)C1 , and q is ^ ; 

Ri is methyl, R 2 and R 4 are hydrogen, R3 .s me hoxy, Y > OH. ana and „ 3. 

Ri is methyl, R 2 and R 4 are hydrogen, R3 is me hoxy, Y . -OH. and X » < > • r 

Ri is methyl. R 2 and R 4 are hydrogen, * is me hoxy. Y • -OH. and ^ • 2 fc g 

corporated into a composition having the formula: 

A-B-L 

wherein A is a solid substrate, B is a valence bond or a denizing group, and L is a photocleavab.e linking group 
having the formula: 




35 



40 



wherein, „„j h ii™i. R 2 r3 and R 4 are each independently hydrogen. C,-C 8 alkyl, or 

Ri is hydrogen, C r C 8 alkyl, aryl or *^ a| W R ^ R H a _QP or -NHP wherein P is a suitable protecting or 
Cl -C, alkoxy; X* is halogen, -SJV -SP, -OH. N 2 , ^ appreciate that these radicals L 

activating group; and q is an integer of from 1 ,0 U ^°™<» s ™ Preferably , the derivatizing group comprises an 
are derivatives of the photocleavable hnk.ng ^^T^^ tne J^ni. More preferably, the derivatizing 
amino acid, peptide, or polyether cha-n having an amme funabona^ft n -CH 2 CH 2 CH 2 NH-, -NH-CH 2 

group will comprise-NH- < CH 2 CH2 °^ H2 ^ in which nfsan integer of from 1 to 

fo^s^ ~ " 9r ° UP " 



(CH 2 CH 2 0) 2 CH 2 CH 2 NH— 
In another embodiment, either 

45 (a) L has the formula: 



50 
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group; and q is an integer of from 1 to 4; or 
(b) L has the formula: 



10 



-{COMCHsJqO- R 2 



21 



N0 2 



'5 wherein 

R 1 is hydrogen, C 1 -C 8 alkyl; R 2 and R 4 are each independently hydrogen, Cj-Cq alkyl or C^Cq alkoxy; R 3 
is C^-Cq alkoxy; X 21 is -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 or -NHP, wherein P is a suitable protecting or activating 
group; and q is an integer of from 1 to 4. 

20 [0021] In a preferred embodiment, R 1 is methyl and R 3 is methoxy, and preferably R 2 and R 4 are each hydrogen. 
[0022] In a particularly preferred embodiment n is 3, R 1 is methyl, R 3 is methoxy, R 2 and R 4 are each hydrogen, and 
X 21 is -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH-Fmoc, -NHAc, or -NH-BOC. e.g., a composition 





wherein 


R1 


,R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X1 


1 is 


-Br, and q is 1 ; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-Br, and q is 3; 
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wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OH, and q is 1 ; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OH, and q is 3; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OAc, and q is 1 ; 




wherein 


R 1 


,R2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-OAc, and q is 3; 




wherein 


R1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-NH 2 , and q is 1 ; 


30 


wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


-NH 2 , and q is 3; 




wherein 


R 1 


,R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 1; 




wherein 


R 1 


,R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NAc, and q is 3; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 1 ; 




wherein 


R 1 


,R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— NHFmoc, and q is 3; 


35 


wherein 


R1 


,R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 1; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 " 


* is 


— OCH 2 CI, and q is 1; 




wherein 


R 1 


, R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— OCH 2 CI, and q is 3; 





wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— Br, and q is 1 ; 


40 


wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— Br, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— OH, and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— OH, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 11 


is 


— OAc, and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— OAc, and q is 3; 
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wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— NH 2 , and q is 1; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


x" 


is 


— NH 2 , and q is 3; 




wherein 


R1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


x" 


is 


— NAc, and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— NAc, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 11 


is 


— NHFmoc, and q is 1 ; 


50 


wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— NHFmoc, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 11 


is 


— 0(CO)CI, and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X" 


is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


x" 


is 


— OCH 2 CI, and q is 1 ; or. 




wherein 


R 1 


is 


methyl, 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


x« 


is 


— OCH 2 CI, and q is 3. 



55 [0023] Yet another aspect of this invention provides methods for utilizing the photocleavable linkers and compositions 
described above in methods of synthesizing small molecule ligands and peptides, and libraries thereof. 
[0024] In a particular embodiment, the present invention provides a method of synthesizing small ligand molecules 
or peptides on a solid support having optional spacers, said small ligand molecules or peptides being removable there- 
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from upon application of a suitab.e energy source, said method comprising the steps of: 
(a) providing on the surface of said solid support, a photo.abi.e linking group of formula: 



10 



20 



30 



35 



B 3 V 



wherein, „i„ii«,i. R 2 r3 and R* are each independently hydrogen, C,-C 8 alkyl 

R1 is hydrogen, Cl -C 8 alkyl, aryl or % ,al ^^ ^ ™ N h * NHP and Y31 is Br, CI, OH, NH 2 , SH, OP, 

with activated synthesis sites; and initiatinn site s on said derivatized solid support to produce a 

thiazolidinones and illustrate the purity of each- Dhotolvsis of a cnolecystokinin peptide (H-Met-Gly-Trp-Met- 

[0028] Figure 3 illustrates the on Tresin having a photocleavable linking 

Asp-Phe-NH 2 ) from a resin via photolysis. peptide and illustrates the purity of each. The 

9 P ;ssraS 

troscopy. , . rfrotonto « fnr » variety of functionalities on the cleavable linker 

5S3 &l^Z£2SS£tt2~^"~~~>~~~ 



linker 9. 
I. Terminology 



below: 

Chemical terms: 



50 



55 



,«.. ,w«r thai M. moo »«*» '™^ K ^ am ^?,T"" ZT* '. S»o«,l 9™P »» -°«=0>« OCHjCt 

£SmL OM activating groups are known to those of sk,H .n the art. 
[0033] "Alkoxy" refers to the group alkyl-O-. 
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[0034] "Alkyl" refers to a cyclic, branched, or straight chain chemical group containing only carbon and hydrogen, 
such as methyl, heptyl, -(CH 2 ) 2 -, and adamantyl. Alkyl groups can either be unsubstituted or substituted with one or 
more substituents, e.g., halogen, alkoxy, acyloxy, amino, aryl, hydroxyl, mercapto, carboxy, benzyloxy, phenyl, benzyl, 
or other functionality which may be suitably blocked, if necessary for purposes of the invention, with a protecting group. 

5 When "aikyl" or "alkylene" is used to refer to a linking group or a spacer, it is taken to be a group having two available 
valences for covalent attachment, for example, — CH 2 CH 2 — , — CH 2 CH 2 CH2 — , — CH 2 CH 2 CH(CH3)CH 2 — and 
— CH 2 (CH 2 CH 2 ) 2 CH 2 — . Preferred alkyl groups as substituents are those containing 1 to 10 carbon atoms, with those 
containing 1 to 6 carbon atoms being particularly preferred. Preferred alkyl or alkyiene groups as linking groups are 
those containing 1 to 20 carbon atoms, with those containing 3 to 6 carbon atoms being particularly preferred. 

10 [0035] "Amino" or "amine group" refers to the group -NR'R", where R' and R" are independently selected from the 
group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl aikyl, heteroaryl, 
and substituted heteroaryl. In a primary amino group, both R' and R° are hydrogen, whereas in a secondary amino 
group, either, but not both, R' or R" is hydrogen. 

[0036] An "ct-amino acid" consists of a carbon atom, called the a-carbon, to which is bonded an amino group and a 

is carboxy I group. Typically, this a-carbon atom is also bonded to a hydrogen atom and a distinctive group referred to as 
a "side chain." The hydrogen atom may also be replaced with a group such as alkyl, substituted alkyl, aryl, substituted 
aryl, heteroaryl, and other groups. The side chains of naturally occurring amino acids are well known in the art and 
include, for example, hydrogen (as in glycine), alkyl (as in alanine (methyl), valine (isopropyl), leucine (sec-butyl), 
isoleucine (iso-butyl), and proline (-(CH 2 ) 3 -)), substituted alkyl (as in serine (hydroxymethyl), cysteine (thiomethyl), 

20 aspartic acid (carboxymethyl), asparagine, arginine, glutamine, glutamic acid, and lysine), aryl alkyl (as in phenyla- 
lanine, histidine, and tryptophan), substituted aryl alkyl (as in tyrosine and thyroxine), and heteroaryl (as in histidine). 
See, e.g., Harper et al. (1 977) Review of Physiological Chemistry , 16th Ed., Lange Medical Publications, pp. 21-24. 
[0037] In addition to naturally occurring side chains, the amino acids used in the present invention may possess 
synthetic side chains. A "synthetic side chain" is any side chain not found in a naturally occurring amino acid. For 

25 example, a synthetic side chain can be an isostere of the side chain of a naturally occurring amino acid. Naturally 
occurring and synthetic side chains may contain reactive functionalities, such as hydroxyl, mercapto, and carboxy 
groups. One skilled in the art will appreciate that these groups may have to be protected to carry out the desired reaction 
scheme. As stated above, the hydrogen at the a-carbon can also be replaced with other groups; those of skill in the 
art recognize the medicinal importance of a-methyl amino acids and other a-, a-disubstituted amino acids. 

30 [0038] "Protected amino acid" refers to an amino acid, typically an a-amino acid having either or both the amine 
functionality and the carboxy lie acid functionality suitably protected by one of the groups described above. Additionally, 
for those amino acids having reactive sites or functional groups on a side chain {i.e., serine, tyrosine, glutamic acid), 
the term "protected amino acid" is meant to refer to those compounds which optionally have the side chain functionality 
protected as well. 

35 [0039] "Aryl" or "Ar" refers an aromatic substituent which may be a single ring or multiple rings which are fused 
together, linked covalently or linked to a common group such as an ethylene or methylene moiety. The aromatic rings 
may each contain heteroatoms, for example, phenyl, naphthyl, biphenyl, diphenylmethyl, 2,2-diphenyl-1 -ethyl, thienyl, 
pyridyl and quinoxalyl. The aryl moieties may also be optionally substituted with halogen atoms, or other groups such 
as nitro, carboxyl, alkoxy, phenoxy and the like. Additionally, the aryl radicals may be attached to other moieties at any 

40 position on the aryl radical which would otherwise be occupied by a hydrogen atom (such as, for example, 2-pyridyl, 
3-pyridyl and 4-pyridyl). 

[0040] "Aryloxy" refers to the group aryl-O- or heteroaryl-O-. 

[0041] "Arylalkyl" or "aralkyl" refers to the groups R'-Ar and R-HetAr, where Ar is an aryl group, HetAr is a heteroaryl 
group, and R' is straight-chain or branched-chain aliphatic group (for example, benzyl, phenylethyl, 3-(4-nitrophenyl) 
45 propyl, and the like). Preferred aryl groups include phenyl, 1 -naphthyl, 2-naphthyl, biphenyl, phenylcarboxylphenyl (i. 
e., derived from benzophenone), and the like. 

[0042] "Carboxy" or "carboxyl" refers to the group -R'(COOH) where R' is alkyl, substituted alkyl, aryl, substituted 
aryl, aryl alkyl, substituted aryl alkyl, heterocyclic, heteroaryl, or substituted heteroaryl. 
[0043] "Carboxyalkyl" refers to the group -(CO)-R' where R' is alkyl or substituted alkyl. 

so [0044] "Carboxyaryl" refers to the group -(CO)-R' where R' is aryl, heteroaryl, or substutited aryl or heteroaryl. 

[0045] "Chemical library" or "array" is an intentionally created collection of differing molecules which can be prepared 
either synthetically or biosynthetically and screened for biological activity in a variety of different formats (e.g., libraries 
of soluble molecules; and libraries of compounds tethered to resin beads, silica chips, or other solid supports). The 
term is also intended to refer to an intentionally created collection of stereoisomers. 

55 [0046] "Combinatorial synthesis strategy" or "combinatorial chemistry" refers to an ordered strategy for the parallel 
synthesis of diverse compounds by sequential addition of reagents which leads to the generation of large chemical 
libraries. Thus, combinatorial chemistry refers to the systematic and repetitive, covalent connection of a set of different 
"building blocks" of varying structures to each other to yield large arrays of diverse molecular entities. 
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[0047] "LinKer" refers to a molecule or group o, mo.ecu.es attached to a soiid support an d spacing a synthes*ed 
impound from the solid support, such as for «P*»£2! ""its of ethy.ene gtycol, for examp.e, 

[0049] "Predefined region" refers to a located area on » sol id sup o * cf, « • ^.^ ^ 

Lmation of a se.ected mo.ecule and - other^se - JJ^^S^' e ..iptica., wedge-shaped, etc. For the 
predefined region may have any convenient sir ^ ply as "regions." In some embodiments a 

the regions (i.e., beads, resins, gels, etc.) into etc . fQ||owing characteristics: (1 ) reacts se.ectively 

[0051] "Protecting group" refers to a chemical »™^!Sli5ble to the projected reactions for which protection 
withthUsiredfunctiona.ity^ 

is desired; 2) can be se.ectivety removed fro* ^ JJ^^Sil groU p(s) generated in such projected reac- 
removable in good yie.d by reagents compat «* (1991) PmUj™ Gro " ps in ° roaniC SV " theS ' S : 

tions. Examples of protecting groups can be found in Greene e ar^ ^ hotolabi , e protecting groups (such 
2nd Ed. (John Wiley & Sons, Inc., New YMO P^Sj^^,^^ (Nv), nrtroveratryloxycarbony. 
asmethylnitropiperonyloxycamonyl(r^ as or q^T); base-labile pro- 

(Nvoc). or nitroveratryloxymethyl ether (Nvom)); ac ^^sle Kunz (1976) Chem. Ber. 109:2670); groups 

Ling groups (such as Fmoc, Fm, P h0 ^° n '«^ ), sucha^DBMB (see Chattopad- 

which may be removed under neutral condrt.ons(e*. j metal ™«J£» y * ene and Wuts , -protective Groups in 
hyaya et a/. (1979) J.C.S. Chem. Comrrv 987*90) aflyt < S ^ *f g ' 91) 2 . haloethyl fsee Kunz and Buchhob 
Organic Synthesis", 2nd Ed., John WHey & Sons, Inc New Yortc NY ( ^ ^ ^ as 2 . (trjmeth . 

0 981) Angew. Chem. .nt. j^ffPgjff"^^ TO (see. e.g., Lipshutz 

ylsilyl)ethoxymethyl (SEM). a*"™**^ be removed under mild reducing condit.ons (e. 

It a,. (1980) Tetrahedron Lett. 21:3343-3346)); ^^^3^97 a nd 112. Particularly preferred protecting 

^c™ 

surface or surfaces. In many embod,men s at least one surface of ^the so PP ^ compounds ^ , 

in some embodiments it may be des.rable to ^^ ^^ ^ ordlng t0 9 0the r embodiments, the solid support 
example, wells, raised regions, p.ns. etched tren ° h n e .%°; ™ configurations. 

(s) will take the form of beads, resins, gels, m '^^'^^^sc^ herein can be effected, if desired, 
0053] isolation and purification of the compounds and m^jnjtWj. crystallization, column 

by any suitable separation or purification P^^S^, distillation, or a combination of 
chromatography, thin-layer chromatography, ^S^SS^i^ procedures can be had by references to 
these procedures. Specific illustrations ^ t '^^^^ 0 ^J pt0C ea UrM can. of course, a.so be used 
the examples hereinbelow. However other "XTecep tor Examples of ligands which can be synthesized 

[0054] Ug^:A.igandisamolecuethat,srecogn^ 

Ling the methods ^^S^!Z Z^o^oZZ \^es, steroids, peptides, enzyme substrates, 
membrane receptors, toxins and venoms ; v '^ pl 1 * jds oligosaccharides, and proteins, 
cofactors, drugs, lectins, sugars, oligonucleotides^ J d Receptors may be natura.ly-occurnng or 
[0055] Receptor : A receptor is a molecule. Ml has an affinrty tor a g ^ ^ specjes . Receptors 

Lnmadel^cu-les. They can be emp toyed " ^"Jjjj^j., via a specific binding substance 

may be attached, cova.ently or ^^^^^^CLe, but are not restricted to, antibodies, cell 
Examples of receptors which can ^ employed by th« ^"^ve ^ specific antigenic detertninants. viruses, cells 
membrane receptors, monoclonal antibod.es an lartM a reactive with sp ^ a ce „ ular membr anes, and 

drugs, polynucleotides, nucleic acds. peptides f^J^S^.^ the term receptors is used herein, no 

srss slstc?^ — - — have combined through 

o?s and compounds of this invention include but are not restricted to: 



30 g., 
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a) Microorganism receptors : Determination of ligands that bind to microorganism receptors such as specific trans- 
port proteins or enzymes essential to survival of microorganisms would be a useful tool for discovering new classes 
of antibiotics. Of particular value would be antibiotics against opportunistic fungi, protozoa, and bacteria resistant 
to antibiotics in current use. 

5 b) Enzymes : For instance, a receptor can comprise a binding site of an enzyme such as an enzyme responsible 

for cleaving a neurotransmitter; determination of ligands for this type of receptor to modulate the action of an 
enzyme that cleaves a neurotransmitter is useful in developing drugs that can be used in the treatment of disorders 
of neurotransmission. 

c) Antibodies : For instance, the invention may be useful in investigating a receptor that comprises a ligand-binding 
10 site on an antibody molecule which combines with an epitope of an antigen of interest; determining a sequence 

that mimics an antigenic epitope may lead to the development of vaccines in which the immunogen is based on 
one or more of such sequences or lead to the development of related diagnostic agents or compounds useful in 
therapeutic treatments such as for autoimmune diseases (e.g., by blocking the binding of the "self antibodies). 

d) Nucleic Acids : Sequences of nucleic acids may be synthesized to establish DNA or RNA binding sequences 
15 that act as receptors for synthesized sequence. 

e) Catalytic Polypeptides : Polymers, preferably antibodies, which are capable of promoting a chemical reaction 
involving the conversion of one or more reactants to one or more products. Such polypeptides generally include 
a binding site specific for at least one reactant or reaction intermediate and an active functionality proximate to the 
binding site, which functionality is capable of chemically modifying the bound reactant. Catalytic polypeptides and 

20 others are described in, for example, PCT Publication No. WO 90/05746, WO 90/05749, and WO 90/05785. 

f) Hormone receptors : Determination of the ligands which bind with high affinity to a receptor such as the receptors 
for insulin and growth hormone is useful in the development of, for example, an oral replacement of the daily 
injections which diabetics must take to relieve the symptoms of diabetes or a replacement for growth hormone. 
Other examples of hormone receptors include the vasoconstrictive hormone receptors; determination of ligands 

25 for these receptors may lead to the development of drugs to control blood pressure. 

g) Opiate receptors : Determination of ligands which bind to the opiate receptors in the brain is useful in the devel- 
opment of less-addictive replacements for morphine and related drugs. 

[0057] Channel Block : A material having a plurality of grooves or recessed regions on a surface thereof. The grooves 
30 or recessed regions may take on a variety of geometric configurations, including but not limited to stripes, circles, 
serpentine paths, or the like. Channel blocks may be prepared in a variety of manners, including etching silicon blocks, 
molding or pressing polymers, etc. 

[0058] Abbreviations: The following abbreviations are intended to have the following meanings: 



35 


Boc = 


t-butyloxycarbonyl 




BOP = 


benzotriazol-1 -yloxytris(dimethylamino) phosphonium hexafluorophosphate 




DCC = 


dicyclohexylcarbodiimide 




Ddz = 


dimethoxydimethylbenzyloxy 




DIC = 


diisopropylcarbodiimide 


40 


DMT = 


dimethoxytrityl 




Fmoc = 


fluorenylmethyloxycarbonyl 




HBTU = 


2-(1H-benzotriazol-1-yl)-1 ,1 ,3,3-tetramethyluronium hexafluorophosphate 




HOBt- 


1 -hydroxybenzotriazole 




Menpoc = 


methylnitropiperonyloxycarbonyl 


45 


Menp = 


methylnitropiperonyl 




Nv = 


nitroveratryl 




Nvoc = 


6-nitroveratryloxycarbonyl and other photoremovable groups 




OPfp = 


pentafluorophenyloxy 




OSu = 


N-succinimidyloxy (also known as NHS) 


50 


PG = 


protective group 




TFA = 


trifluoroacetic acid 




II. General 





[0059] The present invention provides novel compounds which are useful as photochemically cleavable linking 
groups which can be represented by the formula: 
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30 



35 




,„ wh.h R1 is hydrogen, Cl -C 8 alky,, ary, or a^, * and £ are i each indepe ^J^^R 
or C,-C 8 a.koxy; X- and Y 11 are each ^P^^ seated from the group 

~ 2* -* ^-—d a* a,ky„ and 
substituted heteroary.; and q is an integer of from , to 10. preferably rom 1 to £ 
[0060] In one group of embodiments, the compounds are represented by the formula. 

Y 1 ^CO H CH^-y_V-< xii 
R 4 NOz 

in which Ri is hydrogen, Cl -C 8 a.Ky.; # and * are each ^pendent^hydrog^ 

C r C 8 a.koxy; X» and Y« are each ^epen*nfly-Br ^ selected (rom the groU p consisting 

protecting or activating group, and NR 5 R wherein h ana in- ; . , nete roaryl, and substituted 

of hydrogen, alky., substituted Si hydrogen^ methy., R 2 and 

heteroaryl; and q is an integer of from 1 to 4 In Part-cularty r preierr _ 0(C0) ci, -OCH 2 CI, -0(CO)OAr, 

R* are both hydrogen, R 3 is methoxy, Y 11 is OH, and X' 1 is Br, OH, uto , , 

NH ODMT NHBOC, — NHAc, or — NHFmoc. 

SSU" Tn another g^oup of embodiments, the compounds are represented by the formuia: 



Y 11 -(COHCH2),-O v 



45 



h„ie m R2 R3 R4 x" Y" and q represent those groups described above for the first group of 
in which the symbols R\ tfj RftJ RV * J™*J^ ferred are those in whic h Ri is methyl, R 2 and Fl* are 
^Z n %T:*Z7™*-£ and^ is X -OH. -0(00>C,, -OCH 2 OI, -0(CO)OA, -OAc, 

^IxX^o^ 



55 



12 



EP 0 776 330 B1 



AcO 




AcO 



NO2 



CH3O" CH3O 

^ CONHBn ^CONHBn 




NO* 



20 



AcO 



CH3O 




AcNH 



CH3O 
CONHBn O 




CONHBn 



25 

[0063] Although Compounds 3-6 are illustrated with an amide linkage (_CONHBn) on one terminus and an ester (for 
example, — OAc) or amide (for example, — NHAc) linkage on the other terminus, one of skill in the art will appreciate 
that these photochemical fy cleavable linking groups can be prepared, stored, and in some embodiments, utilized in 

30 their unprotected forms as the corresponding free acids, free amines, and/or free hydroxyl compounds, or salts thereof. 
In addition, protecting group other than the exemplified Ac- and Bn-groups can also be used. The choice of protecting 
group will depend on the nature of subsequent couplings and will be readily apparent to one of skill in the art. 
[0064] These compounds which are suitable as photochemical ly cleavable linking groups can be prepared by stand- 
ard synthetic methods known to those of skill in the art. For example, linking group 3 can be prepared from commercially 

35 available vanillin (Aldrich Chemical Company, Milwaukee, Wisconsin, USA). Alkylation of the hydroxyl functionality of 
vanillin with t-butyl bromoacetate provides a phenoxyacetic ester derivative which can be nitrated using nitric acid. The 
carboxylic acid functionality which is formed via ester cleavage during the nitration process can be converted to the 
benzamide using standard methods. Reduction of the aldehyde with sodium borohydride followed by acylation of the 
hydroxyl group thus formed with acetic anhydride provides linking group 3. 

40 [0065] Preparation of linking group 4 can be achieved in a similar sequence of steps beginning with acetovallinone 
(Aldrich Chemical Company). Preparation of linking group 5 can be achieved using methods similar to those employed 
for linking group 4, by substituting t-butyl 4-bromobutyrate for f-butyl bromoacetate. Preparation of 6 can be achieved 
by reductive amination of the keto-acid intermediate used in the preparation of 5. Following amination, the resultant 
amine is protected as its acetamide and the carboxylic acid functionality is converted to a benzamide to provide 6. 

45 [0066] Linking groups similar to 3 , 4 and 5, but having — NH — P, wherein P is a suitable protecting group (as ex- 
emplified with a Fmoc group below) in place of — OAc can also be prepared using known methods. For example, the 
aldehyde-acid formed in the preparation of 3 can be treated under reductive amination conditions to provide an ami- 
nomethyl substituent in place of the aldehyde functionality. Protection of the amine with Fmoc-CI can be carried out 
according to known procedures to provide linking group 7. Similarly, 8 can be prepared via reductive amination of the 

50 keto-acid prepared in the synthesis of 4, followed by amino group protection with Fmoc-CI. Other protecting groups 
which are also suitable include, for example, ALLOC and BOO 
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8 



l0 067] Likewise, analogs of compound 5 can readHy Prep«r ^^^^.in? wTr^^^lS 
with the Fmoc protecting group through a ^"^^^S^Slte. in this scheme generally are crystalline 

other common amine protecting groups. comp0 sitions which are solid substrates derivatized wrth 

scribed, can be represented by the formula: 



A — B — L 



inwh fc h Ai8 asonds„ 

The supports need not necessarily be homo g. no» ^jJfJL^ uniform in size may be partfcu.arly preferred, 
preferably will be uniform. In some ^^^"*^\2ton8 of solid supports may be used forcerta.n purposes 
,n another embodiment, two or more d-st-nctly drtfcmnt I popu ™ f Qr denvati2atio n to attach any of 
[0070] Solid supports may consist of mm ^^^^ZeL chemistry used to produce the array and 
a number of chemically reactive groups and W^^**^" thesis . suitable support materials typically will 
in some embodiments the methods used for tag an *° include glass , , a tex, polyethylene glycol, 

be the type of materia, commonly used in pept.de and ^JKSSS*^ particles, and other materials known 
heavily cross-linked P°^rene or sim lar po^e^^^^^ P ^ whjch sucn solid supp orts 

those skilled in the art, i.e., carboxyls, ^ ne \ a ^l^ S nOTtporolls supports or other solid supports less porous 
[0 071] To improve washing e «' c ' e "f 0 ?the invention, quite porous beads, res.ns, 

than typical peptide synthes,s supports t ^^^^ suppon is resin. In general, the bead size ,s .n the 
or other supports work well and are often Parable A P' e '^ s ^ sometimes be used. Part.cularly 

biochem, La Jolla, California, alternatively, may take on alternative surface configura- 

[0072] in other embodiments, the sol.d substmte < s ™£f*™™Ji re J ons 0 n which synthesis takes place. In 
Hons. For example, the solid substrate may , ^^J^S^^J, , ign t-absorbing characteristics. For ex- 
some embodiments, the solid substrate w.ll be chosen ^^^^J^ gla ss, Si, Ge, GaAs, GaP, S:0 2 , 
ample, the substrate may be a polyirrerized Langmu^ ^ (p0 *)viny.idendt. 
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by means of a derivatizing group "B 0 . One can, of course, incorporate a wide variety of derivatizing groups, depending 
upon the application and the effect desired. For instance, one can select derivatizing groups that impart hydrophobicity, 
hydrophificity, or steric bulk to achieve desired effects on properties such as coupling or binding efficiency. In one aspect 
of the invention, the derivatizing group will comprise an amino acid or peptide. For example, branched derivatizing 
s groups, i.e., derivatizing groups with bulky side chains such as the derivatizing group, Fmoc-Thr(tBu), are used to 
provide rigidity to or to control spacing of the molecules on the solid support in a library or between a molecule and a 
tag in the library. Particularly preferred derivatizing groups derived from amino adds or peptides include T, EGEGET, 
andSVT. 

[0074] In some embodiments, cleavable linkers will be used to facilitate an assay or detection step. Specificalry, the 
10 advent of methods for the synthesis of diverse chemical compounds on solid supports has resulted in the genesis of 
a multitude of diagnostic applications for such chemical libraries. A number of these diagnostic applications involve 
contacting a sample with a solid support, or chip, having multiple attached biological polymers such as peptides and 
oligonucleotides, or other small ligand molecules synthesized from building blocks in a stepwise fashion, in order to 
identify any species which specifically binds to one or more of the attached polymers or small ligand molecules. For 
*s example, the use of VLSIPS and ESL technologies, disclosed in US Patent No. 5,143,854, and other synthesis and 
screening methodologies often requires that the support used to assemble the ligands also be used to display the 
iigands for biological binding experiments. As a result, any (inking groups used in preparation of the ligands must 
perform well in the organic environment used in synthesizing the ligands as well as the aqueous environment typically 
used in binding assays. By changing the particular derivatizing group and the resulting hydrophilic/hydrophobic prop- 
20 erties of the compositions claimed herein, often the presentation of a ligand or peptide to certain receptors, proteins 
or drugs can be improved. 

[0075] Prior to attachment to the solid substrate the derivatizing group will have a substrate attaching group at one 
end, and a reactive site at the other end. The reactive site will be a group which is appropriate for attachment to the 
photocleavable linking group, L. Groups which are suitable for attachment to a linking group include amine, hydroxyl, 

25 thiol, carboxylic acid, ester, amide, isocyanate and isothiocyanate. 

[0076] Preferably, the derivatizing group is a polymer chain having amine or hydroxyl functional groups at the termini. 
In one group of preferred embodiments, the derivatizing group comprises an amino acid , peptide, or polyether chain 
having an amine functionality at the termini. More preferably, the derivatizing group is — NH — 
(CH 2 CH 2 0) n CH 2 CH 2 NH— , — NH — CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH-~, — NH — CH 2 

30 (CH 2 CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH- or — NH— (CH 2 ) m O(CH 2 ) n -0(CH 2 ) m NH— , in which n is an integer of from 1 to 
10 and m is an integer of from 1 to 6. In a particular^ preferred embodiment, the derivatizing group is — NH — 
(CH 2 CH 2 0) 2 CH 2 CH 2 NH— . 

[0077] According to the needs of the practitioner, the derivatizing groups can also be combined, for example, by 
combining an amino acid or peptide derivatizing group with a polymer chain having the appropriate functionality at both 
35 termini. Particularly preferred derivatizing groups of this class include PEG 15 T, PEG 19 T, PEG 20 T, PEG 24 T, and PEG^T, 
wherein the polymer chains have the structures shown below: 



Abbreviation 


Structure 


PEG 15 


— NH — (CH 2 CH 2 0) n CH 2 CH 2 NH-(CO)CH 2 CH 2 CH 2 CO— , where n is 2 


PEG 19 


— NH — (CH 2 ) m O(CH 2 ) n O(CH 2 ) m NH-(CO)CH 2 CH 2 CH 2 CO — , where m is 3 and n is 4 




— NH — CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 -NH-(CO)CH 2 CH 2 CH 2 CO — , where n is 3 


PEG 24 


— NH — (CH 2 CH 2 0) n CH 2 CH 2 NH-(CO)CH 2 CH 2 CH 2 CO — , where n is 5 


i PEG30 


The dimer of PEG 15 



[0078] Linking groups used in the present compositions which are photochemicalty cleavable are represented by 
radicals of the formula: 



50 



55 



15 



EP 0 776 330 B1 



-(CO)-(CH 2 X,-0- ^T~* 

R 3 R 4 

10 «... r c- =»r«i or an/laikvIR 2 B 3 and R 4 are each independently hydrogen, 0,-08 alkyl. 

in which Ri is hydrogen 0,-03 alky^aryl or arylatoyl, ^ R a of _ NHp wherein p „ a sujtable protecting or 
or C r C 8 aikoxy; X* .s halogen -SH.-SP. -™> "H* ° ate that tnese |inking 

fs group. . . 

[0079] In one group of preferred embodiments, L has the formula: 



20 



25 



30 



35 




H02 



u- u oi v KwHr^n r C alkvl- R* and R 4 are each independently hydrogen, C r C 8 alkyl or C r C 8 aikoxy; R 3 is 
in wh.ch R1 «s hydrogen C r Ca alkyl R ana h a ^ _ wherejn p ^ & protect|ng or 

-O(0O)CI, -OCH 2 CI, -O(0O)OAr, -OAc, NH-Fmoc, NHAc, or-NH-BOC. 
[0080] In another group of preferred embodiments, L has the formula: 



-(COMCHa^-o- 




50 



present linking groups are available from Fluka Chemical Co. (Ronkonkoma, New York. USA). 
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111. Use in synthesis 
A. General overview 

5 [0082] In yet another aspect, the present invention provides methods for the preparation of small ligand molecules 
or peptides on a solid support such that the small ligand molecules or peptides are removable from the support upon 
the application of a suitable energy source. These methods are applicable to the solid phase synthesis of a single 
molecule or libraries of molecules, as described in greater detail hereinbelow. 

[0083] In the first step of the present method, a photolabile linking group is attached to a solid support. The photolabile 
10 linking group is represented by the formula: 



15 




20 

in which R 1 is hydrogen, C r C 8 alkyl, aryl or arylalkyl; R 2 , R 3 and R 4 are each independently hydrogen, C^Ce alkyl or 
C r C 8 alkoxy; X 3 ' is halogen, —OH, —OP, — SH, — SP, — NH 2 or — NHPand Y 31 is Br, CI, OH, NH 2 , SH, OP, SP 
and NHP, wherein P is a protecting or activating group; and q is an integer of from 1 to 10. In this step, attachment to 

25 the solid support occurs through Y 31 , or alternatively through the carbonyl group attached to Y 31 . 

[0084] The extent of coupling of the linkers to commercially available amino-supports to afford the corresponding 
photolabile supports can be determined by conventional Kaiser test. Despite the sensitivity of the supports towards 
photolytic cleavage, they can be handled without any special precautions other than avoiding direct exposure to sunlight 
or UV light. The supports can be handled under subdued laboratory lights and stored in foil-wrapped vials. 

30 [0085] In an optional second step, protecting groups, where present on X 31 , are removed from the resulting deriva- 
tized solid support. In those applications in which a number of diverse small ligand molecules are to be synthesized 
on the support, the protecting groups may be selectively removed from one region at a time. Methods for this selective 
removal are described in US Patent No 5,384,261 (Application Serial No. 07/796,243, filed November 22, 1991 ). The 
removal of protecting groups provides a synthesis initiation site upon which the small ligand molecules can be prepared. 

35 [0086] In an optional third step, the synthesis sites on the solid support are activated. For example, a hydroxyl group 
can be coverted to the corresponding -OP group wherein P is an activating group as defined above. Similarly, amine 
and carboxyl groups can also be activated using methods known in the art. 

[0087] In the fourth step of the present method, small ligand molecules or polymers are coupled to the synthesis 
initiation site. This coupling can involve either the attachment of the entire small ligand molecule or polymer, or it can 
40 involve the synthesis of the molecules in a stepwise fashion on the synthesis initiation site. In those embodiments in 
which the molecules are synthesized in stepwise fashion on the synthesis initiation site, the synthesis can proceed by 
any of the compatible means discussed under the General Methods section hereinbelow. 

[0088] Various formats for attaching the molecules or building blocks to the linker are shown in Figure 4. For example, 
when X 31 comprises a — NH 2 group, compounds bearing a carboxylic acid, isocyanate, carbonyls, or sulfonyl halide, 
45 and alkylating agents can be directly coupled to the amine functionality. Compounds bearing a carboxylic acid can be 
coupled directly to X 31 when it comprises a — OH group. Alternatively, the X 31 group can be converted to a halogen 
and preferably, a bromine, or various activating groups as shown in Figure 4 for coupling to a variety of functionalities. 

B. Small Molecule Ligand Synthesis 

50 

[0089] The photocleavable linkers described herein have been used in a variety of peptide and small molecule ligand 
solid phase syntheses. For example, pyrrolidines; diketopiperazines; beta-lactams; and dihydropyridines, dihydropy- 
rimidines, pyridines, and pyrimidines and libraries thereof, can be prepared using the photocleavable linkers described 
herein. 

55 [0090] The photocleavable linkers described herein have been utilized in the synthesis and cleavage of a support- 
bound 4-thiazolidinone. The stability of the linker and the 4-thiazolidinone towards typical TFA deprotection conditions 
was examined by incubating the thiazolidinone bound-support with a standard TFA-scavenger cocktail containing phe- 
nol, thioanisole, water, ethanedithiol, and TFA for 2 hours at room temperature. Analysis of the support by fast 13 C 



17 



EP 0 776 330 B1 

and >90% yield. jca , condmons demonstrated that linker 9 cleaved 




20 See Rich supra and Hammer supra. 



25 



C. Pe ptide Synthesis 

the support with a TentaGel resin shown below: 



30 



35 



40 



Pepttd 



45 



50 



55 




9 (X is NH) and 10 (X is O) 

lower. 

D. Use of Scavengers 

[00941 The photoc.eavah.e linkers ^^ESSS=SS 22»CSJES 
these byproducts remain ateched to the^oport ^tSff^S as interna. light filters to slow the rate of 
trap the released compound °' 

deavage. According^, depending on the ^"^^^S, P «ten«l scavengers include hydrazine, em- 
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III. General Methods 

[0095] The compounds, compositions and methods of the present invention can be used in a number of solid phase 
synthesis applications, including light-directed methods, flow channel and spotting methods, pin-based methods and 
5 bead-based methods. 

A. Bead Based Methods 

[0096] A method which is particularly useful for synthesis of polymers and small ligand molecules on a solid support 
10 "bead based synthesis." A general approach for bead based synthesis is described in ; Lam et at. (1 991 ) Nature 354 : 
82-84; and Houghten et at. (1 991 ) Nature 354:84-86. 

[0097] A large plurality of beads are suspended in a suitable carrier (such as a solvent) in a parent container. The 
beads are provided with a photocleavable-l inker having an active site. The active site is protected by an optional pro- 
tecting group. In a first step of the synthesis, the beads are divided for coupling into separate containers. If present, 

is the protecting groups are then removed and a first portion of the molecule to be synthesized is added to the various 
containers. For the purposes of this brief description, the number of containers will be limited to three, and the building 
blocks denoted as A, B, C, D } E, and F. The protecting groups are then removed and a first portion of the molecule to 
be synthesized, i.e., the first building block, is added to each of the three containers {i.e., A is added to container 1 , B 
is added to container 2 and C is added to container 3). 

20 [0098] Thereafter, the various beads are washed of excess reagents as appropriate, and remixed in the parent con- 
tainer. Again, it will be recognized that by virtue of the large number of beads utilized at the outset, there will similarly 
be a large number of beads randomly dispersed in the parent container, each having a particular first portion of the 
monomer to be synthesized on a surface thereof. 

[0099] Thereafter, the various beads are again divided for coupling in another group of three containers. The beads 
25 in the first container are deprotected and exposed to a second building block (D), while the beads in the second and 
third containers are coupled to molecule portions E and F respectively. Accordingly, molecules AD, BD, and CD will 
be present in the first container, while AE, BE, and CE will be present in the second container, and molecules AF, BF, 
and CF will be present in the third container. Each bead, however, will have only a angle type of molecule on its surface. 
Thus, all of the possible molecules formed om the first portions A, B, C, and the second portions D, E, and F have 
30 been formed. 

[0100] The beads are then recombined into one container and additional steps such as are conducted to complete 
the synthesis of the molecules. Each bead, however, will have only a single type of molecule on its surface. In the 
particular embodiment described herein, all of the possible molecules formed from the various first, second, and third 
portions have been formed. 

35 [0101] According to some embodiments, the solid support will bear an identifier tag. The identifier tag has a recog- 
nizable feature that is, for example, microscopically or otherwise distinguishable in shape, size, mass, charge, or color. 
This recognizable feature may arise from the optical, chemical, electronic, or magnetic properties of the tag, or from 
some combination of such properties. In essence, the tag serves to label a molecule and to encode information deci- 
pherable at the level of one (or a few) molecules or solid supports. By using identifier tags to track the synthesis pathway 

*o that each member of a chemical library has taken, one can deduce the structure of any chemical in the library by 
reading the identifier tag. Particularly preferred identifier tags include synthetic oligodeoxyribonucleotides. An example 
of a parallel synthesis of a thiazolidinone with an oligonucleotide tag is shown in Fig. 6 and described further below. 
[0102] The identifier tags identify each reaction step that an individual library member or solid support has experi- 
enced and record the step in the synthesis series in which each chemical reaction was performed. The tags may be 

« added immediately before, during, or afterthe chemical reaction, as convenient and compatible with the type of identifier 
tag, modes of attachment, and chemistry of molecular synthesis. 

B. Light- Directed Methods * 

50 [0103] "Light-directed" methods (which are one technique in a family of methods known as VLSIPS™ methods) are 
described in U.S. Patent No. 5,143,854, previously incorporated by reference. The light directed methods discussed 
in the '854 patent involve activating predefined regions of a substrate or solid support and then contacting the substrate 
with a preselected monomer solution. The predefined regions can be activated with a light source, typically shown 
through a mask (much in the manner of photolithography techniques used in integrated circuit fabrication). Other re- 

55 gjons of the substrate remain inactive because they are blocked by the mask from illumination and remain chemically 
protected. Thus, a light pattern defines which regions of the substrate react with a given monomer. By repeatedly 
activating different sets of predefined regions and contacting different monomer solutions with the substrate, a diverse 
array of polymers is produced on the substrate. Of course, other steps such as washing unreacted monomer solution 
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from the substrate can be used as necessary. exposed to a receptor of interest that is 

[0104, in a similar manner to that descnbed above, the so! Id support .s ^xp° . r ; dioaclive label. The 

appropriate* labeled w*h, or coupled to a "°**"^ composition of the mo.ecu.e 

: y =d rt inr h x~ 



D. Other Methods 



10 



20 



25 



30 



35 



40 



(1987) 102:259-274, incorporated herein by reference substr ate are described in US Patent No 

[0106]Tddmona. methods applicaN^^^ 

5,384,261 (ApplicationSeria.No.07/796.243. filed '5j^^^ 1 |™ n 7Sned on predefined regions or (2) 
reagents are delivered to the substrate by erther (1 ) ^SSi-tlon. of spotting and flowing, may 

••spotting" on predefined regions. However, other ^P™'^ 
be employed, in each instance, certain actwa^ 

when themonomer solutions are dehveredtothevanousreachon^ sprea ding, reagent dilution, 

for this technology as this delivery method may ^"^.^^^^ conventional acid-cleavable linker, 
inaccurate delivery, and the Like. By us.ng a pho toe «avabte Unker, rathe, ^han proce dures. More 

urgent delivery is most consistent and reproducible) is cleaved. Accordingly, the materia, thus selectively 
heaved wi» be of higher purity than if the materia, were taken from the entire surface. 

EXAMPLES 

[0107, The following exam P .es are inciuded for the purpose of illustrating the invention and are not intended to limit 
the scope of the invention in any manner. 

EXAMPLE 1 

[0 10 81 Thisexampieillustr^ 

oxycarbonylamino)ethyl)-2-methoxy-5-nitrophenoxy)butano l cac.d. 
* Propa r a t. n n of Methvl 4-((4-acAt yl-2-methoxv)phenoxv)butanoate 

[0109, A s.urry o, acetovanillone (41.00 g, 246.7 mmo.) methyL ^S^LSS'^rSS 

P r u ^r s ^^^ ca,cd - 1 c ^°> c ' 6315; H 

6.81. Found: C, 62.81 ; H, 6.83. 

P Pl e £ ar a t ! on of M.th yi 4-f4- ( l-hvdro xyim ino eth Y l-2.methox Y )phenox Y )-butanoat e 

[0110, To a solution of the keto ester from above (68.4 g) in 225 ^^^^^2^,2 
hydrochloride (21 .46 g, 309 mmo.). After stirring at room temperature ^^^^J^ES^ to dryness to 

™re^r^^ 

59.78; H, 6.81 ; N, 4.98. found: C, 59.62; H, 6.75; N, 4.81 

c r „ r „.^ MotK y, 4 . (4 . (1 .trif.uor o ^ g m i rt 0 ethv.- 2 -methnxy)phenoxy ) -butanoate 
[0111, As,r.oftheoximefromabove(e9^^ 

charcoal, Lancaster Synthes.s Inc.) in 400 mL of glacia acetw a °'° » added after 18 h and 
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The reaction mixture was filtered after 5 days and the solvent was removed under vacuum. The oity residue was taken 
up in 600 mL of water and acidified to pH 1 with 6 N HCI. The aqueous phase was washed with Et 2 O t then basified 
with solid NaOH to pH 11 and extracted with EtOAc. The EtOAc extract was dried (MgS0 4 ), filtered and evaporated 
to dryness to afford a crude amine as a colorless oil. 

5 [0112] The crude amine was dissolved in 300 mL of pyridine, cooled to 0°C with an ice bath, and was treated with 
trifluoroacetic anhydride (31 mL, 219 mmol) for 1 hour before being partitioned between EtOAc and saturated NaCI. 
The organic phase was dried (MgSO^, filtered and evaporated to dryness to give the crude trifluoroacetamide as a 
light yellow solid. The solid was recrystallized from CHgClg/hexanes to afford 71 .62 g of white solid (80% overall yield 
from acetovanillone), MP 96-97°C. Anal. Calcd. for C^H^NC^: C, 52.89; H, 5.55; N, 3.86. Found: C, 52.76; H, 5.45; 

10 N.3.59. 

D. Preparation of Methyl 4-(2-methoxy-5-nitro-4-(1 -trifluoroacetamidoethyl)phenoxy)butanoate 

[01 13] The trifluoroacetamide from above (9.40 g } 25.9 mmol) was dissolved in 200 mL of 70% HN0 3 cooled to 0°C. 
is The solution turned orange in color and was quenched after 2 hours by pouring into water and adjusting the total volume 
to 2 L. The resultant slurry was chilled to 4°C overnight and filtered to give a light yellow solid. Recrystalization from 
MeOH/H s O afforded 9.07 g (86% yield) of product as a light yellow solid, MP 156-157°C. Anal. Calc. for 
C 16 H 19 F 3 N 2 O r 0.05 H 2 0: C, 46.96; H, 4.70; N, 6.85. Found: C, 46.59; H, 4.78; N, 6.89. 

20 E. Preparation of 4-(4-(1 -(9-Fluorenylmethoxycarbonylamino)ethyl)-2-methoxy-5-nitrophenoxy)butanoic acid 

[0114] To a solution of the nitro-phenyl compound from above (12.36 g, 30.27 mmol) in 250 mL of warm MeOH was 
added 1 N NaOH (100 mL, 100 mmol) and the reaction mixture was heated to reflux for 5 hours. The solution was 
cooled to room temperature and concentrated to about 100 mL with a rotary evaporator. Dioxane (150 mL) and H 2 0 

25 (100 mL) were added and the pH of the solution was adjusted to pH 9 with 6 N HCI. A solution of Fmoc-Cl (9.83 g, 
38.0 mmol) in 100 mL of dioxane was added and an additional 15 mL of dioxane was added to create a homogeneous 
solution. The pH of the solution was measured to be 4.5 and was adjusted with 1 N NaOH to pH 8 over the next 30 
minutes. A light yellow precipitate formed as the pH was adjusted. The reaction was quenched after 18 h by adding 
1 00 mL of 1 N HCI and adjusting the total volume to 1 L with H a O. The precipitate was collected, taken up in 1 L of hot 

30 EtOAC, dried over MgS0 4 and was filtered while hot. The solvent was removed under reduced pressure affording a 
light yellow solid which was triturated with 1 L of hot Et 2 0. The solid was collected and was recrystallized from MeOH/ 
10% hexanes to afford 12.78 g (81% yield for two steps) of product as a light yellow solid, MP 200-201°C. Anal. Calc. 
for C 28 H 28 N 2 0 8 -H 2 0: C, 63.94; H, 5.48; N, 5.33. Found: C, 63.57; H, 5.44; N, 5.54. 

35 EXAMPLE 2 

[0115] This example illustrates the photochemical cleavage of a series of linking groups. 

[01 16] Linking groups 1 -6 were examined under photolysis conditions routinely employed for the synthesis of both 
peptides and oligonucleotides. Photolysis was carried out with a Hg(Xe) ARC lamp with a 350-450 run dichroic reflector 
40 at an intensity of 10 mW/cm 2 at 365 nm. Roughly 90% of the UV light can be considered to be 365 nm in wavelength. 
The relative photolysis rates were measured in four different solvents (dioxane, methanol, pH 7.4 PBS, and pH 7.4 
PBS containing 10 mM DTT). The substrate concentration was 0.1 mM and five time points were taken to determine 
the quantum yield and half-life for loss of starting material. The observed half-lives are shown in Table 1 . 

45 Table 1 



50 



Photolysis Half- Lives for Linkers 1-6 


Linking Group 


Solvent 


PBS 


DTT/PBS 


MeOH 


Dioxane 


1 


348 


259 


a 


a 


2 


14.1 


47.2 


362 


36.8 


3 


12.9 


7.32 


16.2 


4.00 


4 


1.74 


1.98 


5.81 


0.64 


5 


2.87 


2.86 


3.85 


0.50 



photolysis observed. 
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Table 1 (continued) 



Photolysis Half-Lives for Linkers 1-6 


Linking Group 


Solvent 


PBS 


DTT/PBS 


MeOH 


Dloxane 


6 


0.69 


0.66 


0.51 


0.17 



[OUT, As the results in Ta b .e 4 indicate. linking group, ^^^^^^^^ 
butters. Additionally, linking groups 3 and 4 were exam.ned for jrtab.lrty to TFA ^™ n ™" hesfe and tting 

ofso.idphasepo.yrnersynthesM^ 

anri flow channel methods associated with VLSIPS™). Linking groups o anu <♦ wp| r 

CH^nd 95% TFA/H 2 0 for one hour. No decomposition of either linking group was observed by HPLC. 

EXAMPLE 3 

[0118] This example U.ustrates the synthesis of thiazo.idinones on a resin having a photocleavable .inker and the 
subsequent removal of the thiazolidinones from the resin via photolysis. 

A. Thiazolidinone Preparation 

[0119, Commercial* ava^^ 

was washed with DMF and trea *f?J^| ™!~ °. rjic In 3^L of DMF) for 1 ^hour. Ninhydrin test indicated a complete 
31 0 mg of Fmoc-linker, 92 mg of HOBt, 95 nL ^of D\C in : I ml ^ot UMi- )ior r treatment with 20% 

reaction had taken place. The resin was washed with DMF ^d CH 2 CI* and was tnerv c pp y 
Ac 2 Oand30%pyridinein50%CHC,fo S 

dried under vacuum for 1 hour. A portion of the resin ^uu mgj was u y a _ hudride / DreD ared from 1 82 mg of Fmoc- 
and then washed with DMF. A 0.5 M so.ution of Fmoc-G ^>««™™* KSSnS* had revealed 
Gly-OH and 50 pL of D.C in 0.6 mL of DMF) was coupled to ^VT^^^J^^ minu tes. Deprotection 
that a complete reaction had taken place. The *^S^^S^w-p««on- (rough* 

wrthpiperidine, washing anddrying as above gav 7°"9 h a Vf ° ^ of res,^ m olecular sieves (20 

40 mg of resin per via.) into 2 4-mL v.als ^^^^^^^^^Im (30 0 pL) was added to the first 
- 30 pellets) were added to each vial. Benzaldehyde (152 pL) and mer = a P'°f ce ' v £ ' t0 the second via |. 

to disposable filter tubes and washed extensively (3 x 5 mL CH 2 Cl 2> 3x5 mL DMr. d x o 2 * 

3 x 5 mL CH 2 C! 2 , 3 x 5 mL E^O). 

B. General Photolysis Conditions 

[0120, Roughty 2-20 mg of resin were placed in plasty centrifuge tube equipped *a«P fSZSSZ 
U.tra,ree-MC Filter UnKs from Mi.lipore. Bedford, MA) and were ^^^^JJ ^J^^ power .eve. 
were conducted with a 500 W Hg ARC lamp fitted wrth a 350 - 450 gentle mixing from an omita. 

^S.r?ee 

purity on the resin and that they were stable to the photolysis conditions. 
C. Stability towards TFA treatment 

[0121] H 2 N-S-TentaaeK500mg)wase,aboratedinana.ogytoEx = 

with 13C (2 2 i3C. 99% from Cambridge Isotope Laboratone* ester. S resin was again 

above, deprotected with piperidine, and the Fmoc-photolmker couple ^°H« additional round of capping 
capped, deprotected, and ^^TnZ^Z^S ZZSSZ^ZZ** (camony.-C 
l^ToT^X^^Z ST ^) and 2.0 M mercaptoacetic acid in ACN containing 3A 
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molecular sieves for 2 hours at 70 C generated the double labeled thiazolidinone resin. The resin was washed exten- 
sively (3 x 5 mL CH 2 CI 2 , 3 x 5 mL DMF, 3 x 5 mL CHgClg, 3 x 5 mL MeOH, 3 x 5 mL CH 2 Cl2 3 x 5 mL Et 2 0) and dried 
under vacuum. 

[01 22] A portion (20 mg) of the resin was treated with 95% TFA/5% H 2 0 for 1 hour, followed by washing with Ch^C^, 
5 MeOH, and E^O. Gel 13 C NMR analysis of the resin indicated no loss of thiazolidinone, as evidenced by relative 
integration of the two labeled carbons. Any destruction of either the photolinker or thiazolidinone would be expected 
to result in the integration of the benzylic carbon to decrease. This experiment demonstrated that both the photolinker 
and thiazolidinone were stable to TFA treatment. 

10 D. Additional Stability Experiments 

[0123] In a separate experiment, an additional 20 mg of resin was treated for 2 hours at room temperature with a 
solution of phenol (75 mg), thioanisole (50 uX), water (50 u.L), ethanedithiol (25 u.L), and TFA (1 mL) followed by washing 
as above. Gel 13 C NMR analysis of the resin indicated no loss of thiazolidinone or photolabile linker, as evidenced by 
is the relative integration of the two labeled carbons. 

EXAMPLE 4 

[0124] This example illustrates the synthesis of a CCK peptide on a resin having a photocleavable linker and the 
20 subsequent removal of the peptide from the resin via photolysis. 

A. Preparation of the CCK Peptide 

[0125] The peptide H-Met-Gly-Trp-Met-Asp-Phe was prepared on TentaGel resin (25 mg) bearing the photolabile 
25 linker 9 according to the synthesis cycle described below. All amino acids were N-Fmoc protected. The side chain 
functionalities of Asp and Trp were protected as the tert-butyf ester and Boc carbamate, respectively. 

B. Coupling 

30 [0126] To a 0.11 M solution of amino acid in DMF (0.50 mL) were added 0.20 M HATU in DMF (0.25 mL) and 0.60 
M N, N-diisopropylethylamine in DMF (0.25 mL). The resulting solution was added to TentaGel bearing an unprotected 
amine, and the suspension was stirred at room temperature. After 20 minutes, the supernatant was decanted and the 
resin washed successively with DMF and THF. 

35 c. Capping 

[0127] To the resin was added a commercially prepared solution of N-methylimidazole (1 6%) in THF (0.5 mL) followed 
by a commercially prepared solution of acetic anhydride (10%) and 2,6-lutidine (10%) in THF (0.50 mL). The resulting 
suspension was stirred 5 minutes at room temperature. The supernatant was then decanted and the resin washed 
40 successively with THE and DMF. 

D. Amine Deprotection 

[0128] Piperidine (20% in DMF, 1 .00 mL) was added to the resin and the resulting suspension was stirred 1 0 minutes 
4 5 at room temperature. The supernatant was then decanted and the resin washed with DMF. 

[0129] Following Fmoc removal from the final methionine residue, the resin was washed thoroughly with THF and 
the solvent evaporated. Side chain protection was removed by treating the resin with 1000:75:50:50:25 TFA/phenoi/ 
water/thioanisole/ethanedithiol (0.40 mL) and allowing the resulting suspension to stand 1 hour at room temperature 
with occasional agitation. 

50 

E. Photofytic Release 

[0130] 50 Beads bearing the fully-deprotected peptide were placed in one well of a 96-well polystyrene microtiter 
plate and covered with 75 u.L of a 1 :1 solution of DMSO and PBS containing 0.1% hydrazine. A glass slide was fixed 
55 on top of the plate, which was then irradiated for one hour. After irradiation, the supernatant was decanted from the 
beads and analyzed directly by reverse phase HPLC, as shown in Figure 3. The product peptide, which co-eluted with 
authentic material, was obtained in 70% yield. MS (ESI) m/z786 (MH + ). 
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EXAMPLE 5 
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10131, This examp.e i.,ustrates the preparation ^^^SSX^ 5S-»- ™*«" 
0132 TentaGel S NH 2 (10* 130 ^ ^.^SS^ mL) for 10 minutes. The resin was then 
was washed with DMF (50 mL) and treated wrth 30% >W?*£ J DlC /HOBt-activated alcohol photolinker (prepared 
extensively washed with DMF and treated wrth a 0.5 M so ut.on ou j. )bu ^ nc acid , HOBt (1 .2 g. 8.88 

asToveLm 2.26 g (7.55 mmo.) of ^^^^^^S^^S^ Conventiona.ninhydrinooiorimetrio 
LoD.aso.utionofD.C.nDMFd 20 ml -^^^^^^^^^^^^C^ 
test indicated that comptete acylat.on of the res n hae I taken £ ^ ^ 

(100 mL), methanol (100 mL), and d.ethyl ether (50 mL),anC was and was then treated 

0133] A 2.5 g aliquot of the above resin was --P^Jl^ffiSw Synthesis, Windham, NH) in CH 2 CI 2 for 
with 12 mL of a 0.25 M solution <™£ e ^ methanol (10 mL). DMF (10 mL) 

EXAMPLE 6 

,,,341 IN. -m*. «— •»■»»»— - ■ r-rrS t^^('Sc F J!S'^SI P »S.<n i" «■ 

the next step without further purificat.on. dii sooropylethylamine (52 mL, 299 mmol) and trimethyls.lyl 

[0 136] A slurry containing the ammo and I from ■ b ^2SSw for 3 h during which time the solution became 
chloride (25 mL, 197 mmol) in 300 mL of M m 9 mol) was added over a four hour 

homogeneous. The reaction mixture was cooled to 0 C to S room temp erature and stirred for an add.- 

£eriod 9 in three equal aliquots. The reaction "^^JEJ^SSEu" was partitioned between Et 2 0 and 5% 
«ona. 3 h. The solvent was removed under reduced pressure and I the r ^ 2 wrth 1 N HCI, and extracted 

NaHC0 3 . The organic phase was -"^^^^SSd NaCD. dried (MgS0 4 ), and evaporated to dryness 
with EtOAc. The organic extract was washed (1 N HCI and saturate ; ^ ? g {& . % y(e|(J f M 

-£7?;^ as a co,oriess oil which 8 * 

solidified. 
EXAMPLE 7 

with 30% piperidine/DMF for 75 minutes ^^^^^^ tnme thy. orthoformate (1 ml) wa added t-butyl 

"* — 1 Shaki " 9 ^ rea " 0n m ' XtUre ^ 

cled. filtered, washed, and dried to yield the correspo^ 

10140] The 3- P htha.imido-2-aze^ into a centrifuge fitter unit, washed (4 x 2 

alents) and triethylamine (30 equivalents) at Oj & ^ «J\ £J» dned under high vacuu m for 30 m.nutes 
mL methylene chloride, 2 x 2 mL methanol, 3x2 ml, d,ethy. tfheQ an fl ^ w Hg ARC 

[0141] Thep-lactamwasc.eavedfromthe^^^^^ 

ittedwitha350-450nmdichroicm l rrorata 10 m ^ m . es °^^ zed by H PLC, mass spectroscopy and NMR and 



in Figure 5. 



55 Claims 

1 . The use of a compound having the formula: 
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3 n 4 



wherein 

R 1 is hydrogen, Cj-Ca alkyl, aryl or arylalkyl; R 2 , R 3 and R 4 are each independently hydrogen, C n -C 8 alkyl, 
C 1 -C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of halogen, -SH, -SP, -OH, 
-OP, -NH 2 , -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are inde- 
pendently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, 
substituted aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 1 0, as a photochemically 
cleavable linking group. 

A use as claimed in claim 1 wherein q is an integer of from 1 to 4. 
A use as claimed in claim 1 wherein the compounds has the formula: 



Y^COHCH^-O 




wherein 

R 1 is hydrogen, C^Ca alkyl; R 2 and R 4 are each independently hydrogen, C r C 8 alkyl or C r Ca alkoxy; R 3 
is C,-C 8 alkoxy; X 11 and Y 11 are each independently selected from the group consisting of -Br, -CI, -OH, -O(CO) 
CI, -OCH 2 CI, -0(CO)OAr, -NH 2 , -OP, -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 
wherein R 5 and R 6 are independently selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, 
substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 
1 to 4. 

A use as claimed in claim 1 wherein the compound has the formula: 




wherein 

R 1 is hydrogen, C 1 -C 8 alkyl; R 2 and R 4 are each independently hydrogen, C 1 -C 8 alkyl or C 1 -C 8 alkoxy; R 3 
is C^Ca alkoxy; X 11 and Y 11 are each independently selected from the group consisting of -Br, -CI, -OH, -NH 2 , 
-OP, -NHP, in which P is a suitable protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently 
selected from the group consisting of hydrogen, alkyl, substituted alkyl, aryl, substituted aryl, aryl alkyl, substituted 
aryl alkyl, heteroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

A use as claimed in claim 3 or claim 4, 
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wherein tf is methy.. R 2 and R 4 are both hydrogen, R3 is methoxy, Y" is -OH. and X» is -Br. -OH. -O (CO) C. 
OCH^C., -O (CO) OAr. -OAc. -NH 2 , -ODMT, -NHBOC -NHAc, or -NHFmoc. 



A use as claimed in claim 1 



'SSSS R 2 and R 4 are hydrogen, R3 is methoxy. Y 11 is -OH. and X is -Br, and q s 1 
where In Ri R 2 and R 4 are hydrogen, R 2 is methoxy. Y» is -OH, and X ,s -Br and q is _3. 
wne e n R 2 and R 4 are hydrogen, R3 is methoxy. Y« is -OH. and X is -OH, and q s 1 
*h! e n Ri' R 2 and R 4 are hydrogen, R3 is methoxy, Y« is -OH, and X" is -OH, and q ,s 3 
whe rein %' * S R 4 » hydrogen R3 is methoxy. Y 11 is -OH. and X" is -OAC and q « ,; 
where n Ri" R 2 and R 4 are hydrogen, R3 is methoxy, Y« is -OH, and X is -OAc, and q s 3 
wSe e n H< R 2 and R 4 are hydrogen. R3 is methoxy. Y» is -OH. and X" « NH 2 and is 1 

wherein Ri , R 2 and R 4 are hydrogen. R3 is methoxy, Y .s -OH, and X is nhmf i . m 
wherein R 2 R 2 and R 4 are hydrogen, R 2 is methoxy, Y is -OH. and X s -gOOg. and q is 1 
wherein Ri. R 2 and R 4 are hydrogen, R 3 is methoxy, Y is -OH, and X ana q , 

wherein Ri, R 2 and R 4 are hydrogen. * is methoxy, Y is OH, and X" ^Hg and q . 1 
wherein R\ R 2 and R 4 are hydrogen, R 3 .s methoxy, Y» '3 -OH and X ■ :U a ^ M 
wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 is me hoxy, Y . -OH. and X « Br q 
wherein Rt is methy., R 2 and R 4 are hydrogen, R 2 is methoxy, Y • -OH, and X « _B d ■ 
wherein Ri is methyl. R 2 and R 4 are hydrogen, R 2 * methoxy, Y . -OH. and X s d 
wherein Ri is methy., R 2 and R 4 are hydrogen. R 2 » me hoxy. Y » -OH. and X s O q 
wherein Ri is methy.. R 2 and R 4 are hydrogen. R 2 . methoxy. Y . -OH, and X is OAc a q 
wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 . me hoxy, Y is -OH. and X s o J 
wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 is methoxy. Y «-OH. and X » N 2 q 
wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 * methoxy, Y . -OH. and X « _NH 2 J 
wherein FH is methy., R 2 and R 4 are hydrogen, R 2 is me hoxy, Y is -OH, and X « N J 
wherein Ri is methyl, R 2 and R 4 are hydrogen, F. 2 ,s methoxy, Y" . -^^Zmfrnoo an d q is 1 ; 
wherein Ri is methy., R 2 and R 4 are hydrogen, R l*™*^"*-™' . NHF moT and q is 3; 

wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 .s methoxy. Y is -OH. and X is NHFmoc q 
wherein Ri is methy., R 2 and R 4 are hydrogen, R 2 » methoxy, Y » -OH. and X « O CO q 
wherein Ri is methy., R 2 and R 4 are hydrogen R 2 . methoxy. Y ■ and q is 1 ; or 

wherein Ri is methyl, R 2 and R 4 are hydrogen , ^^^'\^'^ x ^^Wfi\. and q is 3. 
wherein Ri is methyl, R 2 and R 4 are hydrogen, R 2 is methoxy, Y" is -OH, and X » OOH 2 w, a q 



7. A compound having the formula: 




Wh6 ti is hydrogen, Cl -C 8 a,*.; * and R 4 are each ^^ffSS^^S^^ 
is C1 -C 8 alkoxy; X" is se.ec.ed from the group consisting of -Br, -CI. -OH ^CO^ OC 2 t , 
-OP -NHP, in which P issuitab.e protectmg or actuating g roup and , -NH . R j£ e ^ ary. ary. a.kyl. substituted 
se.ected from the * -O(CO) 

3 and S areSpl^enS se.ected from the group consisting of heteroary. and substnuted heteroary.. and q . 
integer of from 1 to 4. 
8. A compound having the formula: 
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5 




10 wherein 

R 1 is hydrogen, C.,-C 8 alkyl; R 2 and R 4 are each independently hydrogen, C,-C 8 alkyl or C r C 8 alkoxy; R 3 
is 0,-C Q alkoxy; X 11 is selected from the group consisting of -Br, -CI, -OH, -NH 2 , -OP, -NHP, in which P is a suitable 
protecting or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting 
of hydrogen, unsubstituted alkyl, aryl, substituted aryl, aryl alkyl, substituted aryl alkyl, heteroaryl, and substituted 
*5 heteroaryl; Y 11 is selected from the group consisting of -Br, -CI, -OH, -OP, -NHP, in which P is a suitable protecting 

or activating group, and -NR 5 R 6 wherein R 5 and R 6 are independently selected from the group consisting of het- 
eroaryl, and substituted heteroaryl; and q is an integer of from 1 to 4. 

9. A compound as claimed in claim 7 or claim 8, 

20 wherein R 1 is methyl, R 2 and R 4 are both hydrogen, R 3 is methoxy, Y 11 is -OH, and X 11 is -Br, -OH, -0(CO)CI, 

-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, -NHBOC-NHAc, or -NHFmoc. 

10. A compound as claimed in claim 6 or claim 7 





wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -Br, and q is 1 ; 


25 


wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -Br, and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -OH, and q is 1 ; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


-OH, and X 11 is -OH, and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


-OH, and X 11 is -OAc, and q is 1 ; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


-OH, and X 11 is -OAc, and q is 3; 
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wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


-—OH, and X 11 is — NH 2 , and q is 1 ; 




wherein 


R 1 . 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is— NH 2 , and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is — NAc, and q is 1 ; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


— OH, and X 11 is — NAc, and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


— OH, and X 11 is — NHFmoc, and q is 1 ; 
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wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is —NHFmoc, and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y 11 


is 


—OH, and X 11 is — 0(CO)CI, and q is 1 ; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is— 0(CO)CI, and q is 3; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is — OCH 2 CI, and q is 1 ; 




wherein 


R 1 , 


R 2 


and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


Y n 


is 


—OH, and X 11 is— OCH 2 CI, and q is 3; 



to wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — Br, and q is 1 ; 



wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — Br, and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OH, and q is 1 ; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OH, and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OAc, and q is 1; 
45 wherein R 1 is methyl, R 2 and R 4 are hydrogen R 3 is methoxy, Y 11 is — OH, and X 11 is — OAc, and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 1; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NH 2 , and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 1 ; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — NAc, and q is 3; 
so wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, andX 11 is — NHFmoc, and q is 1; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, andX 11 is — NHFmoc, and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — 0(CO)CI, and q is 1 ; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, andX 11 is — 0(CO)CI, and q is 3; 

wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OCH 2 CI, andq is 1 ; or 
55 wherein R 1 is methyl, R 2 and R 4 are hydrogen, R 3 is methoxy, Y 11 is — OH, and X 11 is — OCH 2 CI, and q is 3. 

11. A composition having the formula: 
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A-B-L 



wherein A is a so.id substrate, B is a bond or a denvatizing group, and L is a photoc.eavable .inking group having 
the formula: 




ZT'T'^n c C alkvl arvl or arylalkyl R 2 , R* and R 4 are each independently hydrogen, C,-C 8 alkyl, 
or c£ lES " J£2l^i V 'OP or -HHP, wherein P is a suitab.e protecting or act.vat.ng 
group; and q is an integer of from 1 to 10. 
12. A composition o, claim 11 , wherein the derivatizing group comprises an amino acid, peptide, or pother chain 
having an amine functionality at the termini. 

la-Acomposnionotc^ 

14. A composition of claim 13, wherein the denvatizing group is ^H.(CH 2 CH 2 0) 2 CH 2 CH 2 NH-. 

15. A composition of any one of claims 11 to 14, wherein either: 

(a) L has the formula: 




Where l n i h Hmnon c C alkvl- R 2 and R 4 are each independently hydrogen, Ci-C 8 alkyl or C-|-C 8 alkoxy; 
B3 is cX VStfti : e B^c*o:% -SH, -SP, -NH 2 or -NHP, wherein P is a suitable protecfng or 
activating group; and q is an integer of from 1 to 4; or 

(b) L has the formula: 
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5 




10 

wherein 

R 1 is hydrogen, C r C 8 alkyl; R 2 and R 4 are each independently hydrogen, C,-C 8 alkyl or C r C 8 alkoxy; 
R 3 is C r C 8 alkoxy; X 21 is -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 or -NHP, wherein P is a suitable protecting or 
'5 activating group; and q is an integer of from 1 to 4. 

16. A composition of claim 15, wherein R 1 is methyl and R 3 is methoxy. 

17. A compsition of claim 16, wherein R 2 and R 4 are each hydrogen. 

20 

18. A composition of any one of claims 16 or 17, wherein n is 3, R 1 is methyl, R 3 is methoxy, R 2 and R 4 are each 
hydrogen, and X 21 is -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -O (CO) OAr, -OAc, -NH-Fmoc, -NHAc, or -NH-BOC. e. 
g., a composition 





wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


-Br, and q is 1 ; 


25 


wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-Br, and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-OH, and q is 1 ; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-OH, and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-OAc, and q is 1 ; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-OAc, and q is 3; 
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wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-NH 2 , and q is 1 ; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


-NH 2 , and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


— NAc, and q is 1; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


— NAc, and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


— NHFmoc, and q is 1; 
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wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X1 


1 is 


— NHFmoc, and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 1; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 1 ; 




wherein 


R 1 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


1 is 


— OCH 2 CI, and q is 3; 



40 


wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— Br, and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


— Br, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— OH, and q is 1; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 * 


is 


— OH, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— OAc, and q is 1; 


45 


wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— OAc, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— NH 2 , and q is 1 ; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— NH 2 , and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— : NAc, and q is 1; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— NAc, and q is 3; 


50 


wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— NHFmoc, and q is 1; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— NHFmoc, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— 0(CO)CI, and q is 1; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


1 is 


— 0(CO)CI, and q is 3; 




wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R 3 


is 


methoxy, 


and 


X 1 


is 


— OCH 2 CI, and q is 1; or 


55 


wherein 


R 1 


is 


methyl, 


R 2 and 


R 4 


are 


hydrogen, 


R3 


is 


methoxy, 


and 


X 1 


is 


— OCH 2 CI, and q is 3. 



1 9. A method of synthesizing small ligand molecules or peptides on a solid support having optional spacers, said small 
ligand molecules or peptides being removable therefrom upon application of a suitable energy source, said method 
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comprising the steps of: 

(a) providing on the surface of said solid support, a photo.abiie linking group of formula: 



,NO a 
Y 31 -{COWCHjJq-O- 

R 3 




wherein, , 3 . R4 eacn independently hydrogen, 0,-Cg 

R1 is hydrogen, Cl -C. alkyl ary. or arylalkyl; R . R ' R are each ^ ^ ^ ^ ^ ^ ^ ^ 

alkyl or alkoxy; X31 is halogen -° H ' ~°: a T r ^atinq group- and q is an integer of from 1 to 10, 

groups with activated synthesis sites; and de rivatized solid support to produce 

?j^ri!»^S=S=^r^^--— ----- 



source. 



PatentansprUche 

1 . Verwendung einer Vertoindung mit der Formel: 




Y 11 -(C0)-(CH 2 ) q -O- c^^T" ' 

fl 3 R 4 



worin Arviaikvl isf R 2 R 3 und R 4 ieweils unabhangig Wasserstoff, C^Ce- 

R1 Wasserstoff, C^Ca-Alkyl, Aryl oder Arylalkyl ist H I , h un j bestenend aus Halogen, 

A.M,C r C 8 -Alkoxysind;XiiundYiijeweilsunabhang^ 

-SH, -SP. -OH. -OP, -NH 2 , -NHP, worin P eine „^ e '?"^ ^ ^ ^ r ^™ppg bestenend aus Wasserstoff, Alkyl, substi- 
worin R* und R* jeweils ***^»»%^ Heteroary. und substituiertem Hete- 



2. Verwendung nach Anspruch 1 , worin q eine ganze Zahl von 1 bis 4 ist. 

3. Verwendung nach Anspruch 1 . worin die Verbindungen die Formel: 
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R 3 



R 2 



Y t McOHCH 2 ) q -0— d ^ 




X 



R 



1 



besitzen, worin 

R 1 Wasserstoff, C r C 8 -Alkyl ist; R 2 und R 4 jeweils unabhangig Wasserstoff, C r C 8 -Alkyl oder C r C 8 -Alkoxy 
sind, R 3 C,-C 8 -Alkoxy ist; X 11 und Y 11 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus -Br, 
-CI, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -NH 2 , -OP, -NHP, worin P eine geeignete Schutzgruppe oder Aktivie- 
rungsgruppe ist, und -NRSR 6 , worin R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend 
aus Wasserstoff, Alkyl, substituiertem Alkyl, Aryl, substituiertem Aryl, Arylalkyl, substituiertem Arylalkyl, Heteroaryl 
und substituiertem Heteroaryl; und q eine ganze Zahl von 1 bis 4 ist. 

Verwendung nach Anspruch 1 , worin die Verbindung die Formel besitzt: 



R 1 Wasserstoff, C r C 8 -Alkyl ist; R 2 und R 4 jeweils unabhangig Wasserstoff, C r C 8 -Alkyl oder C r C 8 -Alkoxy 
sind; R 3 C.,-C 8 -Alkoxy ist; X 11 und Y 11 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus -Br, 
-CI, -OH, -NH 2 , -OP, -NHP, worin P eine geeignete Schutzgruppe oder Aktivierungsgruppe ist, und -NR 5 R 6 , worin 
R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus Wasserstoff, Alkyl, substituiertem 
Alkyl, Aryl, substituiertem Aryl, Arylalkyl, substituiertem Arylalkyl, Heteroaryl und substituiertem Heteroaryl; und q 
eine ganze Zahl von 1 bis 4 ist. 

Verwendung nach Anspruch 3 oder Anspruch 4, 

worin R 1 Methyl ist, R 2 und R 4 jeweils Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist, X 11 -Br, -OH -0(CO)CI, 
-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2> -ODMT, -NHBOC, -NHAc oder -NHFmoc ist. 

Verwendung nach Anspruch 1 , 



worin 


R 1 


, R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


x" 


-Br ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-Br ist und q 3 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X 11 


-OH ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y11 


-OH 


ist 


und 


X 11 


-OH ist und q 3 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


x" 


-OAc ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-OAc ist und q 3 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


xn 


-NH 2 ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NH 2 ist und q 3 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NAc ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X 11 


-NAc ist und q 3 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


V11 


-OH 


ist 


und 


X" 


-NHFmoc ist und q 1 ist; 


worin 


R 1 


R 2 


und 


R 4 Wasserstoff 


sind, 


R 3 


Methoxy 


ist, 


Y 11 


-OH 


ist 


und 


X" 


-NHFmoc ist und q 3 ist; 



Y t1 -<COHCHi) q -0 




R 2 



worin 
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R< Methyl i.t. W »d R* W»«.r«o« s,„d. R» M«hm .. . Y £H 6 dnd ^ OH 

word, R' Melhyl W. R 2 ond R- Wddssidtdd s.dd. R» >MM»y * V OH « dd 

R* i»t R* did W VttKdd-ldfl „dd, R» UdJW J . Y OH 5 £ * , °£ ist uM J 3 w 

worin R 1 Methyt ist, R 2 und R* Wasserstoff sind, R 3 J^****^ J*j* ~qh 1st und X 11 -0(CO)CI ist und q 1 ist; 

worin Hi Methyl ist, R 2 und R 4 Wassersto« s.nd, R 3 Me hoxy s t Y OH s und X ^ 

worin R1 Methyl ist. R 2 und R 4 Wasserstoff s.nd, r^MMhaqf * V OH-lun-x oj ) h 

worin R1 Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy s t Y -OH s und X -OCH C q ^ 

worin R 1 Methyl ist, R 2 und R* Wasserstoff s.nd, R 3 Methoxy .st, Y OH ist una a 2 



Verbindung mit der Fomnel: 




WOri " ri Wasserstoff, C^-A.Ky. ist; R 2 und R 4 ^^^^^ ^KSSSSSS 
C inrt R 3 c -C -Alkoxv isf XH ausgewahlt ist aus der Gruppe bestehend aus -Br, oi, un, ^ ) > 2 



von 1 bis 4 ist. 
Verbindung mit der Formel: 



Y^-CCOHCHJc-O, 




worm 



ri Wasserstoff, Cl -C 8 -Alkyl ist; R 2 und R 4 jeweils unabhangig Wasserstoff, Cl -C a -Alky. Oder Cl -C 8 -Alkoxy 
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sind, R 3 C 1 -C 8 -Alkoxy ist; X 11 ausgewahlt ist aus der Gruppe bestehend aus -Br, -CI, -OH, -NH 2 , -OP, -NHP, worm 
P eine geeignete Schutzgruppe Oder Aktivierungsgruppe ist, und -NR 5 R 6 , worm R 5 und R 6 jeweils unabhangig 
ausgewahlt sind aus der Gruppe bestehend aus Wasserstoff, nicht substituiertem AJkyl, Aryl, substituiertem Aryl, 
Arylalkyl. substituiertem Arylalkyl, Heteroaryl und substituiertem Heteroaryl; Y 11 ausgewahlt ist aus der Gruppe 
bestehend aus -Br, -CI, -OH, -OP, -NHP, worin P eine geeignete Schutzgruppe oder Aktivierungsgruppe ist, und 
-NR 5 R 6 , worin R 5 und R 6 jeweils unabhangig ausgewahlt sind aus der Gruppe bestehend aus Heteroaryl und 
substituiertem Heteroaryl; und q eine ganze Zahl von 1 bis 4 ist. 

Verbindung nach Anspruch 7 oder Anspruch 8, 

worin R 1 Methyl ist; R 2 und R 4 jeweils Wasserstoff sind, R 3 Methoxy ist; Y 11 -OH ist und X 11 -Br, -OH, -0(CO)CI, 
-OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, -NHBOC, -NHAc oder -NHFmoc ist. 



10. Verbindung nach Anspruch 6 oder Anspruch 7, 



worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 
worin R 



R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist ; Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 
R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 



Br ist und q 1 ist; 
Br ist und q 3 ist; 
OH ist und q 1 ist; 
OH ist und q 3 ist; 
OAc ist und q 1 ist; 
OAc ist und q 3 ist; 
NH 2 ist und q 1 ist; 
NH 2 ist und q 3 ist; 
NAc ist und q 1 ist; 
NAc ist und q 3 ist; 
NHFmoc ist und q 1 ist; 
NHFmoc ist und q 3 ist; 
0(CO)CI ist und q 1 ist; 
0(CO)CI ist und q 3 ist; 
OCH 2 CI ist und q 1 ist; 
OCH 2 CI ist und q 3 ist; 



Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -Br ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -Br ist und q 3 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OH ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OH ist und q 3 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OAc ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OAc ist und q 3 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NHFmoc ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -NHFmoc ist und q 3 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -0(CO)CI ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -0(CO)CI ist und q 3 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OCH 2 CI ist und q 1 ist; 
Methyl ist, R 2 und R 4 Wasserstoff sind, R 3 Methoxy ist, Y 11 -OH ist und X 11 -OCH 2 CI ist und q 3 ist. 



-NH 2 ist und q 1 ist; 
-NH 2 ist und q 3 ist; 
-NAc ist und q 1 ist; 
-NAc ist und q 3 ist; 



11. Zusammensetzung mit der Formel: 



A-B-L 



worin A ein festes Substrat ist, B eine Bindung oder eine derivatisierende Gruppe ist und L eine photospaltbare 
Bindungsgruppe mit der Formel: 
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20 



ist, worin 2 . R4 lewei i s unabhanqig Wasserstoff, C^Ce-Alkyl 

gruppe Oder Aktiviemngsgruppe 1st; und q eine ganze Zah! von 1 b,s 10 ,st. 
12 zusammensetzung nach Anspruch 11 , worin die derivatisierende Gruppe eine Aminosaure, ein Peptid oder eine 
Polyetherkette mil einer Aminfunktionalitat an den Enden umfasst. 

1 bis 10 ist und m eine ganze Zahl von 1 bis 6 »st. 

14. Zusammensetzung nach Anspruch 13. worin die denvatisierende Gruppe -NH-(CH 2 CH 2 0) 2 CH 2 CH 2N H- ist. 

15. Zusammensetzung nach einem der Anspruche 11 bis 14, worin entweder 



(a)Ldie Formel: 



R 3 B 3 
R 4 NO z 



X 21 



40 

besitzt worin fe u „ abha j Wasse rstotf, Cl -C 8 -Alkyl oder 0,-Cr 

R „Tr3 C C AltoxySi Br -c" -OH, -OP, -SH, -SP, -NH 2 oder -NHP ist, worin P eine geeignete 
SchuTzJuppe ZfiSSSZ** is.; und g eine ganze Zah, von 1 bis 4 is, oder 
45 (b) L die Formel: 

-{coMCH 2 )<r<> ft 2 



besitzt 



RrZserstoff. C.-Ce-Aiky. is, R 2 und R 4 jeweils unabhangig Wasserstoff, C^a-A.kyi oder Cl -C 8 - 
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Alkoxy sind; R 3 C 1 -C 8 -Alkoxy ist, X 21 -Br, -CI, -OH, -OP, -SH, -SP, -NH 2 oder -NHP ist, worin P eine geeignete 
Schutzgruppe oder Aktrvierungsgruppe ist; und q eine ganze Zahl von 1 bis 4 ist. 

16. Zusammensetzung nach Anspruch 15, worin R 1 Methyl ist und R 3 Methoxy ist. 

5 

17. Zusammensetzung nach Anspruch 16, worin R 2 und R 4 jeweils Wasserstoff sind. 

18. Zusammensetzung nach einem der Anspruche 16 oder 17, worin n 3 ist, R 1 Methyl ist, R 3 Methoxy ist R 2 und R 4 
jeweils Wasserstoff sind, und X 21 -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH-Fmoc, -NHAc oder 

io -NH-BOC ist, z. B. eine Zusammensetzung, 





worin 


R1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-Br ist und q 1 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-Br ist und q 3 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X 11 


-OH ist und q 1 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R 3 


Methoxy ist, 


und 


X 11 


-OH ist und q 3 ist; 




15 


worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-OAc ist und q 1 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-OAc ist und q 3 ist; 






worin 


R1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-NH 2 ist und q 1 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-NH 2 ist und q 3 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X 11 


-NAc ist und q 1 ist; 
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worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-NAc ist und q 3 ist; 






worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-NHFmoc ist und q 1 


ist; 




worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-NHFmoc ist und q 3 


ist; 




worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-0(CO)CI ist und q 1 


ist; 




worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-0(CO)CI ist und q 3 


ist; 


25 


worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X 11 


-OCH 2 CI ist und q 1 ist; 




worin 


R 1 


, R 2 


und 


R 4 


Wasserstoff sind, 


R3 


Methoxy ist, 


und 


X" 


-OCH 2 CI ist und q 3 ist; 



worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 1 


-Br ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 1 * 


-Br ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 11 


-OH ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 11 


-OH ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 1 * 


-OAc ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 1 


-OAc ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 11 


-NH 2 ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 11 


-NH 2 ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 1 


-NAc ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


x v 


-NAc ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R 3 


Methoxy 


ist, 


und 


X 1 * 


-NHFmoc ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


x r 


-NHFmoc ist und q 3 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 11 


-0(CO)CI ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 11 


-0(CO)CI ist und q 3 ist; 


worin 


R1 


Methyl 


ist, 


R2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X1 1 


-OCH 2 CI ist und q 1 ist; 


worin 


R 1 


Methyl 


ist, 


R 2 


und 


R 4 Wasserstoff sind, 


R3 


Methoxy 


ist, 


und 


X 1 ' 


-OCH 2 CI ist und q 3 ist. 



19. Verfahren zum Synthetisieren von kleinen Ligandenmolekulen oder Peptiden auf einem Tragermaterial, gegebe- 
4 5 nenfalls mit Spacern, wobei die kleinen Ligandenmotekule Oder Peptide nach Applikation einer geeigneten Ener- 

giequelle davon entfernbar sind, wobei das Verfahren die Schritte umfasst: 

(a) Bereitstellen einer photolabilen Bindungsgruppe mit der Forme!: 

50 



Y^COHCH^-O- 
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aufderOberflachedesTragermaterials worin unabhangig Wasserstoff, 

ri Wassostoff, C 1 -C 8 -Alkyl, Ary Oder Aryla^yl mt, R . R ""d «^' e ^ _ B . cl] . OH , 



davon entfernbar ist. 
Revendications 

1 . Utilisation d'un compost ayant la formule suivante : 



Y U -(C0)-(CH 2 J n -O- 

R 3 R 




dans laquelle .i^il^i- ■ r2 r3 G t sontchacun independamment 

R1 est un hydrogene, un a.ky.e en C ; « ^un ary.e ou ary.a^.e ,* R-R amment P choisis dans 

un hydrogene, un a.kyle en C t a ^"^"^^ .ta. lequel P est un groupe de protection ou 
le groupe compos6 d'halogene, -SH, -SP, -OH, -OP, NH 2 wnr, oan H I C ompos6 d'hy- 

Utilisation selon .a revendication 1 , dans laqueUe q est un nombre entier de 1 a 4. 
Utilisation seion .a revendication 1 , dans laqueUe le compose a la formule suivante : 




danslaquelle llnlll%on r aC 9? et R* sontchacun independamment un hydrogene, un alkyle 

R1 est un hydrogene, un alkyle en C, a C 8 R I at R* soni v j nd6pe ndamment choisis 

en C, a C 8 ou un ^euC^C J^C. 0(C^OAr. -NH 2 , -OP, -NHP, dans lequel P est 

dans le groupe compose de -Br. -OH °«°°)" ■ * ' , R5 et rs son t independamment choists 
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Utilisation selon la revendication 1 , dans laquelle ie compose a la formule suivante . 



H 4 NO a 



dans laquelle 

R 1 est un hydrogene, un atkyle en C 1 a C 8 ; R 2 et R 4 sont chacun independamment un hydrogene, un alkyle 
en C 1 a C 8 ou un alkoxy en a C 8 , R 3 est un alkoxy en C t a C 8 , X 11 et Y 11 sont chacun independamment choisis 
dans le groupe compose de -Br, -CI, -OH, -NH 2 , -OP, -NHP dans lequel P est un groupe de protection ou d'activation 
adapte, et -NRSR 6 dans lequel R 5 et R 6 sont independamment choisis dans le groupe compose d'hydrogene, 
d'alkyle, d'alkyle substitue, d'aryle, d'aryle substitue, d'aryle atkyle, d'aryle alkyle substitue, d'heteroaryle, et d'he- 
teroaryle substitue ; et q est un nombre entier de 1 a 4. 

Utilisation selon la revendication 3 ou 4, dans laquelle R 1 est un methyle, R 2 et R 4 sont tous deux un hydrogene, 
R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr, -OAc, -NH 2 , -ODMT, 
-NHBOC -NHAc ou -NHFmoc 

Utilisation selon la revendication 1 , dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un 
-OH, et X 11 est un -Br et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, et q est 
egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH, et q 
est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH, et q 
est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc, et q 
est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc, et q 
est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 , et q 
est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 , et q 
est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc, et q 
est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc, et q 
est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc, 
et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc, 
et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -0(CO)CI, 
et q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -0(CO)CI, 
et q est egal a 3 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 
q est egal a 1 ; 

dans laquelle R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI, 
et q est egal a 3 ; 

dans laquelle R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
un -Br, et q est egal a 1 ; 

dans laquelle R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 



37 



EP 0 776 330 B1 



U " un metny.e, R 2 et R 4 sont un nydrogene, R3 est un metnoxy. Y 1t est un -OH. et X" est 

" ^ - un metny.e, R 2 et R 4 sent un ny.rogene, R3 est un metboxy, V- est un -OH. et X" est 

U " "°dan e I CeS * - un metny.e, R 2 et R 4 sont un ny.rogene, R3 est un metnoxy. V- est un -OH. et X" est 
*2£S5J£ "est un metby.e, R 2 et R 4 sent un nydrogene. R3 est un metnoxy, Y 11 est un -OH. et X" est 
U " ^iSJS - un metny.e, R 2 et R 4 sont un bydrogene, R3 est un m«boxy, Y 11 est un -OH. et X" est 
U " ^dETfiSSS ti un m*by.e, R 2 et R 4 sent un bydrogene. R3 est un metboxy. Y" est un -OH. et X- est 
U " N d ^a q q e u S it 9 R' ts 3 tun metby.e, R 2 et R 4 sont un bydrogene, R3 est un metboxy. Y" est un -OH. et X" est 
U " ■Tans^e.^'Uun metby.e, R 2 et R 4 sont un bydrogene, R3 est un m.tboxy, Y" est un -OH. et X" est 
U " "ians" ^.et' est un metby.e, R 2 et R 4 sont un hyoTogene, R3 est un m.tboxy, Y 11 est un -OH. et X" est 
■ Sun metby.e, R 2 et R 4 sont un bydrog.ne, R3 est un metboxy, Y 11 est un -OH. et X« est 

"Sir « et R 4 sont un bydrog.ne, R3 est un mStboxy, V- est un -OH. et X" est 
Un R 2 et R 4 sont un bydrogene, R3 est un metboxy, V" es, un -OH, et X" est 

' - un metby.e, R 2 et R 4 sont un bydrogene, R3 est un m.tboxy, Y 11 est un -OH, et X" est 

110 ^^ueVeR^l « m^yte, R 2 et R 4 sont un hydrogene, R3 est un metboxy, Y« est un -OH, et X« est 
un -OCH 2 CI, et q est egal a 3 ; 
7. Compose ayant la formule suivante : 




dans.ague.^estunbydrog^^^ 
gene, un alkyle en C, a C e ou un alkoxy > er, , C , ^^"r^^p d 8 ans lcqU el P est un groupe de 
compose d e -Br. -C. -OH, H ^' N ^ cbo.sis d ans .e groupe 

protection ou tfactivat.on a d apte, et -NR^R dans lequel m oi £ , ,^, e substltu6 , 

compose d'hydrogene, tfa.ky.e non subsutue, d'aryle, da^le substrtue ^ e ry v 

substitue, et q est un nombre entier cf 1 a 4. 



Compose ayant la formule suivante : 



38 



EP 0 776 330 B1 



5 




io dans lequel R 1 est un hydrogene, un alkyle en C 1 a C a ; R 2 et R 4 sont chacun independamment un hydrogene, 

un alkyle en C, a C 8 , ou un alkoxy en C 1 a C 8 ; R 3 est un alkoxy enC^^sX 11 est choisi dans le groupe compose 
de -Br, -CI, -OH, -NH 2 , -OP, -NHP dans lequel P est un groupe de protection ou d' activation adapte, et -NR 5 R 6 
dans lequel R s et R 6 sont independamment choisis dans le groupe compose d'hydrogene, d'alkyle non substitue, 
d'aryle, d'aryle substitue, d'aryle alkyle, d'aryle alkyle substitue, d'heteroaryle, et d'heteroaryle substitue ; Y 11 est 

is choisi dans le groupe compose de -Br, -CI, -OH, -OP, -NHP dans lequel P est un groupe de protection ou d'activation 

adapte et -IMR 5 R 6 dans lequel R 5 et R 6 sont independamment choisis dans le groupe compose d'heteroaryle, et 
d'heteroaryle substitue ; et q est un nombre entier de 1 a 4. 

9. Compose selon la revendication 7 ou la revendication 8, dans lequel R 1 est un methyle, R 2 et R 4 sont tous deux 
20 un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br, -OH, -0(CO)CI, -OCH 2 CI, -0(CO)OAr , -OAc, 

-NH 2 , -ODMT, -NHBOC, -NHAc ou -NHFmoc. 

10. Compose selon la revendication 6 ou 7 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br et q est 
25 egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -Br et q est 
egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH et q est 
egal a 1 ; 

30 dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OH et q est 

egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc et q est 
egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OAc et q est 
35 egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 et q est 
egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NH 2 et q est 
egal a 3 ; 

40 dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc et q est 

egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NAc et q est 
egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc et 
45 q est egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -NHFmoc et 
q est egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -0(CO)CI et 
q est egal a 1 ; 

50 dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH. et X 11 est un -0(CO)CI et 

q est egal a 3 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 
q est egal a 1 ; 

dans lequel R 1 , R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est un -OCH 2 CI et 
55 q est egal a 3 ; 

dans lequel R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
un -Br et q est egal a 1 ; 

dans lequel R 1 est un methyle, R 2 et R 4 sont un hydrogene, R 3 est un methoxy, Y 11 est un -OH, et X 11 est 
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Br r s SSI? - un met h y,e. R 2 e, R 4 sent un M^ne. R3 est un metboxy, Y" est un -OH, et X" est 

un ^C2S - * - R4 sont un hydro9 " e - R3 est un m6thoxy ' Y11 est un "° H ' ct x " es< 

*5£C2S - «" «"* R* et R 4 sent un bydrooftne. * est un metHoxy. Y" est un -OH, et X" est 

un * - R4 sont un hydro96nc ' R3 est un m * hoxy ' Y11 est u " ° H ' et x<1 est 

-°2 ns l£R - un metnyie. R 2 et R 4 sent un nydrogene, R3 est un metboxy, Y" est un -OH, et X« est 

*2£ SW - - metbyie. R 2 et R 4 sent un nyd^ne. R3 est un .etnoxy, V- est un -OH, et X" est 
Un ^an's iSfS"- - metriyie. R 2 et R 4 sent un bydrogene. R3 est un metnoxy, Y 11 est un -OH, et X" est 

un - N r s ,q e^ 

U " ^J^S Tun methyie. R 2 et R 4 sent un riydrogene, R3 est un methoxy, Y" est un -OH. et X" est 
Un ^SSaS 2T«:^. R 2 - R 4 sont un nydrogene, R3 est un metboxy, Y« est un -OH, et X" est 
U " eTun metby,, R 2 et R 4 sent un nydrog^ne, R3 est un metnoxy. Y" est un -OH. et X" est 

J °ES£Sf eTun methyie. R 2 et R 4 sent un nydrogftne, R3 est un metrioxy, V« est un -OH, et X" est 
^Lte.^ ^t'uVrne^e. R 2 et R 4 sent un riydrogene, R3 est un methoxy, Y" est un -OH, et X" est 
un -OCH 2 CI et q est egal a 3 ; 
1 1 . Composition ayant la f ormule : 



A-B-L 



liaison photo-clivable ayant la formule suivante : 



dans laquelle 

ri est un nydrogene, un alkyle en C, ft C 8 ur laryie en c k Ca , ou un alkoxy en 

ou ary.a.kyie ; R 2 , R3 et R 4 sent chacun ■J^J^^XdS- 'eque. P est un groupe de protection ou 
C, ft C 8 ; X 21 est un halogene, -SH, -SP, -OH, -nh^ u 
deactivation adapte, et q est un nombre enber de 1 ft 10. 

„• ,• 11 danslaauellelegroupedederivationcomprendunacideamine.unpept.de. 
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10 



20 



45 



d'une liaison de valence, 
-NH-(CH 2 CH 2 0) n CH 2 CH 2 NH-, 
-NH-CH 2 (CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH- t 
-NH-CH 2 (CH 2 CH 2 CH 2 0) n CH 2 CH 2 CH 2 NH- ou 

NH-(CH 2 ) m O(CH 2 ) n O(CH 2 ) m NH-, dans lequel n est un nombre entierde 1 a 10, et m est un nombre entier de 1 a 6. 

14. Composition selon ta revendication 13, dans laquelle le groupe de derivation est un -NH-(CH 2 CH 2 0) 2 CH 2 CH 2 NH- 

15. Composition selon Tune quelconque des revendications 11 a 14 dans laquelle 

(a) L a la formule suivante : 

*> 

•{COHCH^-O-- 



R 4 NO2 



dans laquelle 

R 1 est un hydrogene, un alkyle en C, a C 8 ; R 2 et R 4 sont chacun independamment un hydrogene, un 
alkyle en C t a C 8 ou un alkoxy en C t a C 8 ; R 3 est un alkoxy en C t a C 8 , X 21 est un -Br, -CI, -OH, -OP, -SH, 
25 -SP, -NH 2 ou -NHP, 

dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4 ; ou 
(b) L a la formule suivante : 



^COHCH 2 AH* 



dans laquelle R 1 est un hydrogene, un alkyle en O, a C 8 , R 2 et R 4 sont chacun independamment un hydro- 
gene, un alkyle en C t a C 8 ou un alkoxy en C A a C 8 ; R 3 est un alkoxy en a C 8 , X 21 est un -Br, -CI, -OH, -SH, 
-SP, -NH 2 ou -NHP, dans lequel P est un groupe de protection ou d'activation ; et q est un nombre entier de 1 a 4. 

16. Composition selon la revendication 15, dans laquelle R 1 est un methyle et R 3 est un methoxy. 

17. Composition selon ta revendication 16, dans laquelle R 2 et R 4 sont chacun un hydrogene. 

18. Composition selon Tune quelconque des revendications 1 6 ou 1 7, dans laquelle n est egal a 3, R 1 est un methyle, 
R 3 est un methoxy, R 2 et R 4 sont chacun un hydrogene et X 21 est un -OH, -ODMT, -0(CO)CI, -OCH 2 CI, -O-CO-OAr, 
-OAc , -NH-Fmoc, -NHAc ou -NH-Boc, par exemple une composition 





dans 


laquelle 


R\ 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


etX 11 


est un -Br et q est egal a 1 ; 


50 


dans 


laquelle 


R 1 , 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


etX" 


est un -Br et q est egal a 3 ; 




dans 


laquelle 


R\ 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


etX" 


est un -OH et q est egal a 1 ; 




dans 


laquelle 


R 1 , 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


etX" 


est un — OH et q est egal a 3 




dans 


laquelle 


R 1 , 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


etX" 


est un -OAc et q est egal a 1 ; 




dans 


laquelle 


R\ 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


m6thoxy, 


etX" 


est un -OAc et q est egal a 3 ; 


55 


dans 


laquelle 


R\ 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


et X" 


est un -NH 2 et q est egal a 1 ; 




dans 


laquelle 


R 1 , 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


et X 11 


est un -NH 2 et q est egal a 3 ; 




dans 


laquelle 


R 1 t 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


et X" 


est un -NAc et q est egal a 1 ; 




dans 


laquelle 


R 1 , 


R 2 


et 


R 4 sont 


un 


hydrogene, 


R 3 


est 


un 


methoxy, 


et X" 


est un -NAc et q est egal a 3 ; 
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dans laqueHe Ri , R 2 et R 4 son, un ^rogene. " u " JJJJ „ yl1 est un . 0( CO)CI et q est ega. a 1 ; 
dans laquelle R\ R 2 et R 4 sont un hydrogene. R3 es un m6 hoxy, ei _ 0(C0)C | e t q est egal a 3 ; 

dans .aque.le R\ R 2 et R 4 sont un hydrogene, tfest u . methox* et ^> : est un < , ^ & 1 
dans .aque..e R 1 . R 2 et R 4 sont un hydrog Jne. R es un m« e * - « ^ ^ ^ ^ ft 3 . 

rn:rrrR^:= 

^ Vans ,aque..e est un methy.e. R 2 et R 4 sont un hydrogene. R3 est un m*hoxy et X" est un -Br et q est 
6931 Vans ,aque,,e Ri est un methy.e, R 2 et R 4 sont un hydrog.ne. R3 est un methoxy et X" est un -OH et q est 
69a ' Vans .aquene Ri est un metny.e. R 2 et R 4 sont un hydrogene. R3 est un m.thoxy e, X" est un -OH et q est 
6931 Vans ,aque„e B i est un methy.e. R 2 et R 4 sont un hydrogene. R3 est un methoxy et X" est un -OAc et q est 
6931 Vans la que„e Ri est un me,hy.e, R 2 et R 4 sont un hydrog.ne, R3 est un m*hoxy et X" est un -OAc et q est 
6931 Vans laquene * est un m*hy,e, R 2 et R 4 sont un hydrogene. R3 est un methoxy et X" est un -NH 2 et q est 
^ Vans ,aque„e * est un methy.e, R 2 et R 4 sont un hydrogene. R3 est un methoxy et X" est un -NH 2 et q est 
693 ' Vans .aque,, * est un methy.e, R 2 et R 4 sont un hydrog.ne, R3 est un m.thoxy et X" est un -NAc et q est 
^ Vans .aque..a Ri est un methy.e, R* et R 4 sont un hydrogene, R3 est un methoxy et X" est un -NAc et q est 
^ Vans ,aque.,e * est un methy.e. R 2 et R 4 sont un hydrogene. R3 est un methoxy et X" est un -NHPrnoc et 
9 rnsVque,.e Ri est un mSthy.e, R 2 et R 4 sont un hydrog.ne, R3 est un m.thoxy et X" est un -NHFmoc et 
9 r/li* # est un methyl R 2 et R 4 son, un hydrogene, R3 est un methoxy et X" est un -0(CO)C, et 
9 ?ansVque«a Ri est un methy.e. R 2 et R 4 sont un hydrogene, R3 est un methoxy et X" est un -0(CO)C. et 
9 dfnsVquene Ri est un m.thy.e, R* et R 4 sont un hydrogene. R3 est un m.thoxy et X" est un -OCH 2 C. et 
9 dSsVquana Ri est un methy.e. R 2 et R 4 sont un hydrog.ne, R3 est un met.oxy et X" est un -OCH 2 C. et 
q est egal a 3 ; 



dans laquelle 

Ri est un hydrogene, un alkyle en C t a C 8 , un aryle 
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ou arylalkyle ; R 2 , R 3 et R*sont chacun independamment un hydrogene, un alkyle en a C 8 ou un atkoxy 
en C n a C 8 ; X 31 est un halogene, -OH, -OP, -SH, -SP, -NH 2 ou -NHP et Y 31 est un Br, CI, OH, NH 2 , SH, OP, 
SP et NHP, dans lequel P est un groupe de protection ou d'actlvation ; et q est un nombre entier de 1 a 10, 
pour produire un support solide derive ayant. des groupes de liaison phototabiles fixes, convenablement pro- 
teges avec les groupes de protection ; 

(b) eventuellement dliminer lesdits groupes de protection dudit support solide derive pour foumir un support 
solide derive ayant des groupes de liaison phototabiles avec des sites d'initiation de synthese ; 

(c) eventuellement activer ledit support solide pour foumir un support solide derive ayant des groupes de 
liaison phototabiles avec des sites de synthese actives ; et 

(d) coupler un premier bloc de construction auxdits sites initiateur de synthese sur ledit support solide derive 
pour produire un support solide ayant un bloc de construction fixe pouvant etre enleve lors un application de 
ladite source d'energie. 
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FIG. 1 
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